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I.  History  of  Bacterial  Endocarditis 


p/r 

According  to  Major  ,  the  first  description  of  bacterial 

endocarditis  was  given  by  a  French  physician,  Riviere  in  161+6. 

The  patient  consulted  Riviere  in  November  of  that  year  complaining 

of  palpitation  of  the  heart. 

"In  the  early  part  of  December  he  (the  patient)  took 
to  his  bed,  had  labored  difficulty  in  breathing,  the 
legs  were  swelled,  and  he  died  the  eighth  day  in  the 
hours  of  evening....  When  the  corpse  was  opened, 
round  caruncles  were  found,  like  lung  tissue,  in  the 
left  ventricle  of  the  heart  and  obstructed  the 
opening  of  the  aorta.  The  largest  of  these  caruncles 
ressembled  a  hazel  nut." 

The  description  seems  to  be  that  of  aortic  valvular  vegetations, 
the  first  example  of  bacterial  endocarditis  recorded.  Other 
descriptions  followed  but  it  was  not  until  I8ii7  that  the  next 
significant  advance  occurred.  At  that  time  Virchow  postulated 

p/C 

the  detachment  of  vegetations  and  their  embolic  effects”  .  Winge, 

a  pupil  of  Virchow,  was  the  first  to  demonstrate  the  presence  of 

23 

bacteria  in  the  vegetations  of  bacterial  endocarditis  .  In  1869 

he  published  an  article  containing  a  diagram  of  a  microscopic 

section  of  a  heart  valve  showing  granules  in  chains.  Ebarth  in 

1873  confirmed  the  presence  of  bacteria  in  the  valvular  vegetations 

and  proved  their  presence  in  embolic  lesions.  In  1878  Dieulafoy 

differentiated  subacute  from  acute  bacterial  endocarditis,  pointing 

out  that  in  the  subacute  variety  the  clinical  course  was  usually 

23 

lengthy  and  was  marked  by  non-suppurative  emboli  . 

The  classic  description  of  the  clinical  entity  of  bacterial 
endocarditis,  or  malignant  endocarditis  as  it  was  then  known,  liras 
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given  by  Sir  William  Osier  in  his  series  of  Guls Ionian  lectures 
published  in  Lancet  in  1885'  .  In  these  lectures.  Osier  analyzed 
209  cases  and  tied  together  most  of  that  which  was  known  about  the 
disease.  He  pointed  out  the  directions  to  which  future  investiga¬ 
tion  might  best  be  directed  -  "to  determine,  if  possible,  the 
relation  of  endocarditis  to  those  diseases  with  which  it  is  most 
frequently  associated."  It  is  worthwhile  to  note  Osier’s  insight, 
both  in  the  clinical  and  pathological  spheres  and  to  be  amazed  that 
these  lectures  were  given  eighty  years  ago. 

” . . .patients,  the  subjects  of  chronic  valvular  disease, 
are  attacked  with  febrile  symptoms  and  evidences  of  a 
recent  endocarditis  engrafted  upon  the  old  process .... 

Many  of  these  cases... may  be  of  the  most  acute  character; 
but  in  others  the  process  appears  much  less  intense  and 
the  course  more  chronic... he  (the  patient)  begins  to 
have  slight  irregular  fever,  an  evening  exacerbation  of 
two  or  three  degrees,  some  increase  in  cardiac  pain,  and 
a  sense  of  restlessness  and  distress.  Embolic  phenomena 
may  develop;  a  sudden  hemiplegia;  pain  in  the  region  of 
the  spleen  and  signs  of  enlargement  of  that  organ;  or  there 
is  pain  in  the  back  with  bloody  urine.  In  other  instances 
peripheral  embolism  may  take  place  with  gangrene  of  foot 
or  hand.  Instances  such  as  these  are  extremely  common  and 
while  in  some  the  process  may  be  very  intense,  in  others 
it  is  essentially  chronic,...,  so  that  malignant  seems 
not  at  all  applicable  to  them.  The  ulcerative  destruction 
may  be  most  extensive,  and  I  have  seen  the  aortic  ring  with 
scarcely  a  trace  of  valve  substance  left.,,.  These  are  the 
cases  of  ulcerative  endocarditis  which  present  fewest  diffi¬ 
culties  in  diagnosis.  The  existence  of  the  chronic  heart 
disease  excites  attention;  and  even  if  compensation  has 
previously  been  perfect,  the  ulcerative  process  may  be  the 
very  cause  of  disturbing  the  balance  and  producing  marked 
symptoms. " 

Osier’s  description  of  the  valvular  pathology  was  comprehensive, 
pointing  out  the  valvular  deformity,  the  tendency  towards  ulcera¬ 
tion,  and  describing  the  fibrin  and  platelet  layers  of  the  vegeta- 
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tions.  He  stated  that  the  bacteria  attached  themselves  to  the 
endocardial  surfaces  of  the  valves  and  that  they  were  most  likely 
to  produce  disease  on  previously  damaged  valves, 

Jaccoud,  of  Paris,  a  contemporary  of  Osier,  also  described  the 
disease  noting  the  importance  of  previous  heart  lesions,  fever,  and 
the  long  duration  of  the  illness  in  some  patient s^.  Harbitz,  of 
Oslo,  in  1899  carried  out  a  four-year  study  of  bacterial  endocarditis, 
dividing  the  patients  into  acute  and  chronic  groups,  noting  the 
anemia,  cachexia,  and  nephritis  so  often  accompanying  the  chronic 
cases , 

The  use  of  blood  culture  in  diagnosing  the  disease  began  in 

the  1890's  in  Germany  and  soon  afterwards  in  this  country,,  Eraanual 

Libman  championed  their  use  here  and  stressed  the  importance  of 

suspecting  bacterial  endocarditis  in  patients  with  prolonged  low 

grade  fever  and  heart  murmurs^'.  In  1903  Schottmttller  isolated  a 

small  streptococcus  from  the  blood  of  seven  patients  with  chronic 

bacterial  endocarditis.  This  streptococcus  grew  on  blood  agar 

with  a  zone  of  green  hemolysis.  He  named  the  organism:  "Strepto- 

po 

coccus  mitior  seu  viridans," 

During  the  period  1900-1915  many  case  studies  appeared  in  the 
literature,  outstanding  contributions  coming  from  Osier,  Horder, 
Schottndlller,  Libman,  and  Cellar,  They  noted  the  differences 
between  the  acute  and  subacute  types,  firmly  establishing  the  latter 
as  a  clinical  entity,  Horder  had  the  most  extensive  experience  with 
blood  cultures,  obtaining  forty  positive  results  in  150  cases. 
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twenty- six  of  the  forty  being  low  virulent  streptococci,  Libman, 

writing  on  the  etiology  of  bacterial  endocarditis  reported  thirty- 

six  positive  cultures  in  forty-three  cases,  thirty-five  of  which 
23 

grew  streptococci  . 

The  first  report  of  a  case  of  bacterial  endocarditis  in  a 
child  was  written  by  Bouchut  in  1869.  He  described  an  eight-year-old 
girl  with  the  clinical  and  pathologic  findings  of  endocarditis.  It 
was  not  until  1928  that  study  of  a  series  of  children  with  bacterial 
endocarditis  was  published.  Rost  and  Fisher^  reported  on  twelve 
cases  of  subacute  bacterial  endocarditis  in  the  pediatric  age  group. 
They  found  that  all  of  their  cases  were  five  years  of  age  or  older. 
Rheumatic  heart  disease  predominated  over  congenital  heart  disease 
eleven  to  one  as  the  underlying  heart  lesion.  Non-hem olytic 
streptococci  were  found  in  nine  of  their  twelve  cases;  H.  influenzae 
was  found  in  one;  in  two  cases  there  was  no  organism  isolated.  The 
clinical  signs  were  the  same  as  described  for  adults  with  fever, 
anorexia,  pallor,  weight  loss,  splenomegaly,  and  embolic  phenomena 
predominating.  All  of  their  patients  died,  cerebral  embolism  being 
the  most  important  cause  of  death. 

In  1935>j  Okell  and  Elliot‘S  in  searching  for  a  portal  of  entry 
for  Streptococcus  viridans  in  SBE  postulated  the  septic  mouth  as 
a  potential  portal.  They  found  that  of  138  patients  having  dental 
extractions,  the  overall  incidence  of  bacteremia  following  this 
procedure  was  6l%,  This  percentage  was  higher  in  patients  who  had 
dental  sepsis  prior  to  extraction  (75%)  and  was  higher  still  In 
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cases  of  multiple  teeth  extractions  than  in  single  extractions. 

They  described  bacteremia  due  to  Strep  viridans  following  dental 
extraction  as  a 

’’leak  of  relatively  non-path ogenic  organisms  into  the 
general  circulation  followed  by  their  rapid  removal  by 
the  phagocytic  action  of  the  body,,..  The  leak  which 
is  of  little  account  in  normal  persons  might  determine 
the  infection  of  diseased  or  malformed  valves," 

This  was  a  significant  step  forward  in  the  understanding  of  the 

disease. 

Despite  all  the  advances  in  knowledge  of  bacterial  endocarditis 
made  during  the  twentieth  century  the  prognosis  remained  hopeless, 
with  practically  100$  of  those  afflicted  dying,  following  either  a 
rapid  or  prolonged  course.  Therapeutic  success  was  achieved  in 
19U3  when  penicillin  was  introduced  to  take  the  place  of  the 
previously  ineffective  sulfonomides  in  treating  bacterial  endocarditis, 
Leo  Loeuve,  in  19h3j  treated  seven  patients  who  had  SBE  with 
penicillin,  resulting  in  seven  cures^.  Advances  in  the  past  twenty 
years  have  been  concerned  with  a  clearer  understanding  of  the 
pathogenesis  of  bacterial  endocarditis  and  bacteremia  and  with 
therapeutic  problems  which  have  arisen  as  organisms  (especially  the 
Staphylococcus)  have  developed  resistance  to  penicillin  and  many 
of  the  other  antibiotics  in  the  physician’s  armamentarium. 

Steps  in  the  future  will  probably  deal  with  more  effective  and 
rapid  treatment  of  the  disease  in  order  to  prevent  the  development 
of  congestive  heart  failure,  which  is  now  the  leading  cause  of 
death  due  to  bacterial  endocarditis.  Such  steps  will  probably 
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include  more  rapid  and  efficient  clinical  and  bacteriological 
diagnosis  and  more  massive  early  therapy  in  the  attempt  to  eradicate 
the  disease  before  irreversible  valvular  damage  occurs. 

II.  Pathogenesis  of  Bacterial  Endocarditis 

Basically,  the  pathogenesis  of  bacterial  endocarditis  involves 
bacteremia  and  the  deposition  of  bacteria  upon  heart  valves  which,  in 
most  cases,  have  been  previously  damaged.  The  initial  transient 

bacteremia,  from  which  endocarditis  arises,  has  many  possible 

/• 

sources'.  It  can  occur  following  dental  extraction  or  even  simple 
dental  manipulation,  such  as  vigorous  brushing  or  rocking  a  tooth 
in  its  socket.  The  incidence  of  bacteremia  following  dental 
procedures  is  enhanced  if  the  gums  or  teeth  are  infected.  Other 
modes  of  entrance  include  tonsillectomy,  bronchoscopy,  staphylococcal 
skin  lesions,  and  gastrointestinal  or  genitourinary  infections  and/or 
manipulations.  The  last  mentioned  are  more  significant  portals  of 
entry  in  the  adult  population,  whereas  in  children  the  upper 
respiratory  tract  and  mouth  usually  serve  as  portals  of  entry,  if 
such  an  avenue  can  be  found  at  all®  During  this  transient  bacteremia, 
bacteria  settle  on  the  endocardial  surfaces  of  heart  valves,  or 
wherever  else  an  endocardial  defect  Is  present,  and  enmesh  themselves 
in  vegetations  composed  of  necrotic  tissue  and  fibrin.  It  is  from 
these  vegetations  that  the  continuous  bacteremia,  characteristic 
of  the  clinical  disease,  occurs. 

Bacteremia  in  bacterial  endocarditis  was  studied  extensively  by 

U 

Beeson,  Brannon  and  Warren  in  19ii5.  They  were  puzzled  by  the  fact 
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that  there  were  fewer  bacteria  present  in  the  blood  of  patients 

with  endocarditis  than  one  would  normally  expect.  They  conducted  an 

intricate  experiment  in  which  blood  for  bacterial  counts  was  obtained 

from  peripheral  arteries  and  veins,  right  auricle,  vena  cava,  and 

hepatic  and.  renal  veins.  A  tenfold  decrease  was  found  in  the  number 

of  bacteria  from  a  peripheral  artery  count  to  the  hepatic  vein  count. 

The  counts  over  the  peripheral  and  renal  veins  were  only  slightly  less 

than  arterial  counts.  Thus,  they  postulated  the  hepatic  removal  of 

bacteria  during  bacteremia  in  endocarditis.  Ten  years  later,  Beeson 

3 

and  Bennett  characterized  the  bacteremia  in  endocarditis  as  a 
continuous  one,  following  the  initial  transient  bacteremia  of  infection. 

The  heart  valves  serve  as  a  focus  of  establishment  and  later  as 
a  nidus  of  infection  for  the  bacteria.  In  subacute  bacterial  endo¬ 
carditis  these  valves  are  almost  always  scarred  with  previous  insults 
of  rheumatic  or  congenital  heart  disease.  However,  it  has  been 
shown^  that  even  in  subacute  bacterial  endocarditis,  normal  valves 
can  be  attacked  by  relatively  non-pathogenic  organisms.  Formerly, 
it  was  believed  that  this  could  occur  only  in  the  acute,  virulent 
form  of  bacterial  endocarditis.  However,  in  most  instances,  and  in 
practically  all  instances  of  the  subacute  variety,  previous  valvular 

damage  is  a  necessity  before  endocarditis  can  occur.  Apparently  the 

03 

damaged  valves  have  increased  susceptibility  for  two  reasons  . 

First,  because  they  are  damaged,  platelet  thrombi  are  deposited  on 
the  valves  which  act  as  a  sticky  surface  on  which  bacteria  can 
adhere  and  be  protectively  enmeshed.  Secondly,  the  damaged  valve 
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loses  its  elasticity  and  the  jet  stream  impact  of  blood  on  the 
endocardial  surface  of  the  heart  cannot  be  withstood  as  well  as  by 
normal  valves.  This  causes  further  scarring  of  the  valve  and  allows 
deposition  of  bacteria.  The  importance  of  the  jet  stream  in  the  locus 
of  the  bacterial  vegetation  is  stressed  by  Blumenthai  and  Kerr. 
Blumenthal^  has  shown  in  autopsy  findings  that  the  anomalies  most 
often  associated  with  bacterial  endocarditis  in  children  are  those 
in  which  a  pressure  gradient  exists  across  the  defect,  this  pressure 
gradient  predisposing  to  jet  stream  lesions  on  the  endocardium.  The 
area  of  the  vegetation  is  usually  where  this  jet  stream  impacts,  for 
example,  on  the  right  sided  rim  of  a  ventricular  septal  defect.  The 
lack  of  a  pressure  gradient  and  jet  stream  effect  in  atrial  septal 
defect  explains  the  scarcity  of  that  lesion  as  a  nidus  for  bacterial 
involvement.  Kerr^  also  postulates  the  pressure  gradient  and  jet 
stream  theory  and  he  has  shown  that  the  area  of  the  valve  which 
receives  the  greatest  impact  is  where  bacterial  endocarditis  occurs. 

He  also  notes  that  there  is  less  bacterial  endocarditis  in  parents 
with  mitral  stenosis  complicated  by  atrial  fibrillation  than  in 
patients  with  mitral  stenosis  alone,  because  in  atrial  fibrillation 
the  presystolic  jet  against  the  mitral  valve  is  absent. 

Angrist^  has  done  much  work  on  the  pathogenesis  of  bacterial 
endocarditis.  He  postulates  that  in  subacute  bacterial  endocarditis 
there  is  a  minimal  stress  (a  slight  bacteremia)  which  causes  disease 
on  a  previously  damaged  valve.  This  valve  has  already  been  the 
site  of  vegetations  before  bacteremia  had  occurred.  He  classifies 
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these  vegetations  as  non-bacterial  thrombotic  endocarditis  (NBTE) 
and  describes  them  as  collections  of  platelets  and  thrombi  on 
distorted  valves.  Later  a  transient  bacteremia  will  attach  bacteria 
to  these  preformed  vegetations  and  subacute  bacterial  endocarditis 
will  result.  In  acute  bacterial  endocarditis  such  NBTE  are  unnecessary, 
as  in  this  case,  a  massive  bacteremia  can  attack  normal  valves  and 
primary  bacterial  vegetations  can  be  formed. 

Finally,  it  should  be  noted  that  the  underlying  heart  disease  is 
predominantly  rheumatic  in  adults  and  congenital  in  children.  In 
children,  ventricular  septal  defect,  patent  ductus,  and  Tetralogy  of 
Fallot  are  the  important  congenital  lesions,  Gelfmanx  claims  an 
overall  incidence  of  16.6$  of  congenital  heart  disease  complicated  by 
endocarditis  in  children  living  more  than  five  years.  This  compares 
with  Abbott’s  figure  of  19*6$,  An  interesting  problem  is  the  effect 
that  cardiac  surgery  for  congenital  heart  disease  has  upon  the 
incidence  of  bacterial  endocarditis.  It  would  be  logical  to  assume 
that  the  assualts  upon  the  endocardial  surfaces  via  surgery  should 
be  followed  by  a  high  incidence  of  endocarditis.  This  has  been  shown 
not  to  be  so,  to  any  appreciable  degree.  Taussig^  analyzed  1000 
patients  operated  upon  for  tetralogy  by  systemic  -  pulmonic  anastomoses 
and  found  that  18  patients  had  endocarditis  after  surgery  (eleven 
within  two  months  of  operation) .  She  claimed  that  after  two  months 
the  risk  of  bacterial  endocarditis  is  no  greater  than  before  operation, 
despite  the  presence  of  the  additional  ’’abnormality.'5  This  has  been 
substantiated  in  studies  involving  cardiac  surgery  for  acquired  as 
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well  as  congenital  valvular  lesions  .  However,  there  have  been 

reports  of  endocarditis  following  open  heart  surgery  and  the  disease 

2h 

differs  from  that  seen  in  a  non-surgical  setting  .  The  organisms 
are  more  likely  to  be  resistant  to  antibiotic  therapy  and  the  clinical 
course  is  likely  to  be  more  rapidly  downhill,  with  fever  and  positive 
blood  cultures  as  the  only  signs  of  the  disease.  In  a  few  cases^ 
bacterial  endocarditis  following  open  heart  surgery  has  been  attributed 
to  the  use  of  intracardiac  silk  sutures  and  has  been  cured  by  the 
removal  of  these  irritants.  Thus,  although  the  incidence  of  endocarditis 
following  cardiac  surgery  is  not  high,  the  danger  is  a  real  one,  and 
the  disease  when  present,  is  more  serious  than  under  "normal” 
circumstances. 

To  summarize,  the  damaged  heart  valves  allow  the  deposition  of 
non-bacterial,  platelet  thrombi,  which  act  as  shelters  for  the 
colonization  of  bacteria,  which  occurs  later.  The  loss  of  valvular 
elasticity  and  the  impingement  of  jet  streams  upon  the  endocardium 
are  factors  associated  with  the  damaged  valves.  These  factors,  in 
the  face  of  transient  bacteremia,  predispose  to  the  establishment  of 
bacterial  niduses  upon  the  valves,  with  a  resultant  infection  which 
proceeds  to  seed  the  blood  stream  from  its  protected  shelter* 

IH.  Introduction  to  Mate  rials  and  Methods 

Charts  were  examined  for  all  patients  in  the  pediatric  age  group 
who  were  admitted  to  the  Grace-New  Haven  Hospital  since  1 9U5  having 
a  diagnosis  of  bacterial  endocarditis.  There  was  no  single  criterion 
with  which  the  validity  of  this  diagnosis  was  tested  but  the  presence 
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of  a  fever  for  more  than  one  week,  an  organic  heart  murmur,  and  a 
positive  blood  culture  were  considered  to  be  the  strongest  evidence 
for  the  diagnosis®  In  the  absence  of  one  of  these  pieces  of  evidence 
more  weight  was  given  to  the  presence  or  absence  of  additional 
symptoms  and  physical  findings,  especially  embolic  phenomena,  in 
arriving  at  a  diagnosis.  Of  course  post  mortem  evidence  was  a  prime 
consideration  in  those  few  instances  where  autopsies  were  performed. 
Twenty-five  children  were  diagnosed  as  having  bacterial  endo¬ 
carditis  at  this  medical  center  from  19U5  -  May  196k  •  Fourteen  were 
males  and  eleven  were  females®  This  reflects  the  slight  preponderance 
of  males  over  females  noted  in  almost  all  other  reported  surveys. 

The  age  range  was  Jj.  months  to  2$  years,  but  only  one  patient  was 
under  U  years  of  age.  Each  child's  chart  was  read  and  abstracted 
in  relation  to  the  following  categories s  Bacteriology,  Blood 
Cultures,  Underlying  Heart  Disease,  Precipitating  Incident,  Clinical 
Course,  Treatment,  Clinical  Manifestations  and  Autopsy  Findings, 

After  the  charts  were  read,  tabulations  were  compiled  in  these 
categories.  No  attempt  was  made  to  differentiate  subacute  from 
acute  bacterial  endocarditis.  It  is  generally  believed  today  that 
with  antibacterial  agents  currently  available,  organisms  which 
previously  caused  only  an  acute  disease  (e.g®  the  Staphylococcus 
aureus)  can  be  treated  so  that  the  course  of  the  clinical  disease  is 
sufficiently  modified  to  be  considered  subacute.  Thus,  because  of  the 
availability  of  antibiotics,  there  is  usually  no  longer  any  clear- 
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cut  distinction  between  subacute  and  acute  bacterial  endocarditis, 

at  least  in  regard  to  the  etiological  agent.  That  this  view  is  not 

1  ft 

wholly  subscribed  to  is  shown  by  Hamburger’s^  arguments  that 
differentiation  is  still  important  in  regard  to  the  abruptness  of 
onset,  the  state  of  the  valves  before  the  disease,  the  difficulty  in 
diagnosis,  and  the  prognosis,  in  regard  to  mortality  and  residual 
cardiac  damage.  His  arguments  are  good  ones  but  in  a  retrospective 
chart  study  the  distinction  between  acute  and  subacute  is  usually 
not  easy  to  make  and  is  not  as  important  retrospectively  as  prospectively. 

The  next  section  will  be  devoted  to  the  tabulations  compiled 
from  the  categories  already  listed,  and  the  following  section  will  be 
concerned  with  a  brief  summary  of  each  case  with  pertinent  comments, 

IV,  Tabulations 

Figure  1  gives  a  capsule  summary  of  each  patient  reviewed.  The 
name,  sex,  age,  length  of  hospitalization,  underlying  heart  disease, 
organism,  drugs  used  in  therapy,  result,  and  year  are  listed. 

A.  Underlying  Heart  Disease; 

The  underlying  heart  disease  was  rheumatic  in  one  and  congenital 
in  23  patients.  In  addition,  there  was  one  patient  who  had  endocarditis 
due  to  Streptococcus  viridans  in  whom  the  murmur  seemed  functional. 

Despite  the  fact  that  this  organism  usually  attacks  only  damaged 
valves,  Pankey^  has  shown  that  Streptococcus  viridans  can  cause 
endocarditis  on  a  previously  normal  valve.  Of  the  congenital  lesions 
present  (Fig,  2)  six  patients  had  pure  ventricular  septal  defect, 
seven  had  Tetralogy  of  Fallot,  five  of  whom  had  previously  undergone 


-  SI  - 


joidib&oobxia  Iax*X9^  oad  oduoa  bns  sduoadus  aeswJed  noxd  oni.  da/db  duo 

toa  si  waiv  sxrid  dariX  «dn9§a  IsoxsoXoida  add  od  biaga*  nx  de: 

' 

■>o  r dc  ’  la  ri~  od  unag.-  fli  daa  toour.5:  Ilxdp  ~:i  no  sir  oo'is*!  *xb 
' 

:s.  y.diXed'icm  od  inroyrr  nx  .  r  ongorsq:  aid  bns  taieonga£b 

.  i 

■  '  ■.■■;:  ai  sd&oadttB  beta  adaoe  ciewdo:  noi  i  .b  add  -  •  disrio 

:d09cp50*tq  as  v  L  -vid  osqo aid  dnxdooqnu  sb  don  ex  .ons  adaw  od  ^ase  don 
no  id  of  ud^d  odd  od  bsdoveb  9d  Uiw  noxdoaa  dxan  ?rfT 
:  ,  oniwollol  erid  bns  bodsll  ybcoilc  aaiiogsdao  arid  oioit 
.  jkoo  .iooxdxeq  ridiw  aeao  does  io  ^lamoure  l^ind  a  ndiw  baaiaonoo 

Vo  i.J  s  » v  I 

.ban  >xv9'i  dnsidsq  i;0S9  Io  Tjraimua  alueqao  a  as  vis  I  amagdl 

..  .  ;  ... 

.badaxl  ?is  tas^  bnc  ^dlueaa  t^q£T:9dd  nt  beau  agunb  t«iaxxa 

:9ag9aIG  dicsK  grtxvIo'.obnJ  _#i 

■ 

.  ■ 

093  ith  )  ooodqaidS  od  at/r 

aauao  nso  taabxiiv  auooooodqoxdB  dadd  nworis  oarl  "‘■'"yedns'i  izi3vlsv 

•  9 

y.I c.uoxv9iq  bed  worfw  lo  9VX‘i  tdo£Is1  lo  ngoIfittdsT  bad  a&v&S 


viridans 


a 


CD 

0 


irj 

ta 

a 

3 

a 

a 

a 

ta 

35 

> 

a 

a 

> 

» 

• 

• 

« 

® 

• 

* 

# 

9 

* 

» 

If 

S3 

o 

a 

fcJ 

O 

S3 

hr) 

CD 

w 

td 

3 

3SJ 

o 

3 

» 

* 

• 

« 

* 

» 

9 

• 

♦ 

« 

• 

9 

* 

CD 

a 

a 

a 

3 

a 

a 

3 

a 

3 

3 

2! 

2! 

s 

03 

CD 

X 

H 

Jr 

H 

pr 

H 

H 

> 

-o 

pr 

pr 

vn 

VO 

3 

m[h 

ON 

pr 

pr 

VO 

TO 

M|H 

C0|H 

M|H 

m)h 

o 

N|H 

rojH 

W[H 

CD 

01 

u> 

P 

vn 

VO 

KjJ 

H 

do 

0 

Vo 

vn. 

ON 

pr 

pr 

pr 

o  a 

Hj  (D 

H 

VO 

pr 

a 

Vo 

VA 

do 

o 

—O 

vn. 

do 

VO 

O 

S 

a 

a. 

CL, 

a 

a. 

0 

a 

CL 

& 

8* 

a 

a 

Pi 

PCTO 

S3 

S3 

S> 

P 

S3 

S3 

S3 

S3 

S3 

S3 

S3 

O  c+ 

*<5 

«<3 

*<J 

*<? 

3 

*<! 

*<s 

*<; 

3 

<<I 

,01  O' 

03 

01 

01 

01 

01 

03 

CD 

01 

cn 

03 

01 

01 

03 

a 

a 

o 

o 

o 

ii— • \ 

9»*~n 

n 

0 

o 

a 

> 

K 

a 

o 

a 

o 

a 

a 

o 

S3 

o 

4 

o 

o 

O 

{*» 

ES 

o 

4 

(D 

3 

3 

s 

3 

0 

s 

txj 

S 

O 

S 

0 

K 

S3 

w 

o 

01 

0 

4 

g 

0 

s 

0 

H- 

g 

4 

a 

H- 

o 

CD 

O 

c+ 

— N 

o 

0 

v 

. — s 

o 

0 

<H 

01 

c+ 

O 

<3 

S3 

c+ 

03 

a 

CD 

03 

H- 

a> 

O 

a 

CO 

03 

4 

0 

0 

Fa 

H- 

c+ 

a 

c+ 

c+ 

Pi 

>> 

a 

o 

c+ 

CD 

01 

4 

H- 

fc1 

^ — - 

0 

hi 

s 

CD 

S3 

O 

03 

v — ' 

O 

S3 

a 

S 

0. 

4 

a 

01 

01 

V 

V - X 

CD 

H- 

0 

0) 

01 

0 

3 


o 

o 

pi 

Co 


03 
S3  0 

£  £ 

t3 


3 


c+ 

Ci 

S3 

s: 

o 

01  (-» 

O 

O 

o 

o 

O 

s 

s 

s 

o 

o 

CD 

CD 

CD 

o 

o 

o 

c 

CO 


03 
S3  0 
0  P 
4  0 

c5  pr 
P«<; 
01  0 
O 

o 

o 

o 

o 

p 

03 


03 
Si  c+ 
pi  fu 
4  0 
0  S' 


03 
S3  0 

Kp? 
era 
a  pr  n-a 

OS  *<$  ~  ■ 


03 
<  0 


S3  S3 

H-a  H-a 

O'  g-  P-c+ 


03 

0 


03 

<!  0 


4  3  ts  3 

H-a  H-a 
S3  00  0  0 
O  S>  O  09 


o 

o 

s 

o 

S  o 

s 

S  o 

s  o 

o 

o 

03 

o 

01  o 

CD 

03  O 

01  o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

O 

o 

o 

o 

Pi 

0 

Pi 

pi 

a 

Pi 

01 

03 

03 

03 

0) 


01 


§ 

*9 

a 

H- 

01 

3 


<i  03 

?r  a 

a 

a 

o'  a 

a 

a 

S3  C+- 

S3  CD 

CD 

CD 

S3  CD 

CD 

CD 

S  4  S  S 
O  CD  S3  *• 

s 

s 

o  s 

s 

3 

a 

£> 

H--® 

-d 

a 

a 

o  a 

3 

CD 

c+ 

8° 

CD 

CD 

a 

CD 

3*» 

«<  o 

s 

4  c+ 

S 

s 

CD 

a 

0 

s  «< 

o  pr 

o 

R» 

03 

S  CD 

c+ 

S3 

H- 

H- 

s 

m 

H- 

O  CD 

H-  H 

S' 

c+ 

O  4 

CD 

pi 

o 

O 

H- 

s 

P 

o 

H-  4 

S  O 

1— 1 

4 

H-  4 

4 

4 

H- 

H- 

o 

2$ 

H- 

TO 

H- 

S1^ 

'»  4 

o 

01 

CD 

5  S3 

4 

CD 

P 

F 

H- 

O 

O 

03 

|_j 

c+ 

_  o 

4 

c+ 

a 

3 

S3 

O 

H 

3 

H- 

H 

S' 

CP  V* 

S3 

4 

c+ 

*<! 

jg 

3 

H- 

H- 

H 

CD 

P 

0 

H" 

4 

S3 

3 

CD 

O 

o 

<3 

3 

S 

H- 

0) 

s 

O 

o  a 

a 

a 

3 

H- 

O 

o 

S 

H- 

0 

3 

H-  Q 

pr 

•§ 

S 

H- 

H- 

S 

0 

c+  3 

CD 

o 

s 

s 

o 

4  O 

s 

H- 

H- 

s>  a* 

p« 

s 

S 

O  H- 

o 

'V» 

H-  O 

o 

a  o 

^  j_>. 

H 

s 

- — \ 

0 

0 

a 

0 

H- 

H- 

H- 

H- 

CD 

0 

CD 

o. 

O 

CD 

P. 

O 

Pi 

0 

O 

o 

a 

O 

a 

o 

O 

a 

H- 

H- 

O 

0 

g 

0 

h-  a 

0 

H*S 

a 

0 

g 

a 

g 

S 

S 

g 

0 

4 

4 

S  4 

4 

S  4 

4 

4 

4 

4 

4 

4 

03 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

ro 

S' 

S' 

0 

P 

a 

a 

HP 

P- 

MPi 

CL 

px 

a. 

Pi 

Pi 

O 

o 

0 

0 

M|H 

M|H 

03 

03 

0 

a 

a 

3 

H- 

Ch 

H* 

sr 

01 

03 

Si 

' — 

0 

0 

H 

H 

M 

H* 

H 

H 

M 

H 

H 

H 

0 

0 

0 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

0 

O' 

vn 

vn 

vn 

vn 

vn 

vn 

vn 

vn 

pr 

pr 

-pr 

pr 

P 

O 

NO 

NO 

On 

vn 

rv> 

M 

H 

M 

NO 

NO 

C» 

vn 

4 

DO 

vn 

a 

CD 

0 

H- 

&> 

0 

a 

H- 

o 


a 

S3 

c+ 

s* 

a 

0 

01 

S. 

S' 

td 

S3 

O 

0 

CD 

3- 

£ 


M 

5 

6 
o 
o 
S3 

a 

a 

H- 

0 

K 


* 


CJ 

• 

* 

♦ 

• 

• 

• 

• 

• 

• 

H 

(0 

JV 

</• 

uy 

C-- 

f** 

M 

♦ 


O 

C' 


>  t> 


c? 

a 

+5 

+? 

•H 

m 

•a 

c. 

V-- 

W 

to  to  co 


p  - 


p 


•H 


0) 


o 


T!  ?T) 


r-M 


• 

iXv  *—-i  »o 

Figure  1 -Continued 


a 

3 

P» 

3 

3! 

9 

* 

® 

9 

* 

3 

W 

IS3 

9 

» 

• 

® 

* 

s 

S 

33 

K 

33 

H 

ro 

co 

VO 

On 

O  Q 

u> 

— j 

■pr- 

M0 

ro 

o 

ro 

”*sS 

£ 

H)  p. 

a. 

a 

a 

a 

a 

<! 

sd 

o 

fts 

ft) 

ty  cd 

«<; 

'<< 

*<; 

*«? 

(T>  3 

3 

CO 

CO 

co 

CO 

CO 

o 

K>  !3 

o 

o 

ro 

@ 

§ 

CQ 

33 

3 

C-« 

a 

Q 

3 

S5 

• 

» 

♦ 

• 

® 

9 

9 

ft) 

3) 

CO 

ISJ 

to 

Q 

s 

3 

» 

* 

• 

• 

* 

* 

» 

CD 

3! 

CO 

31 

S 

s 

*~TS< 

P-^ 

33 

S 

ro 

X 

pj 

H 

H 

> 

O) 

H 

— 'j 

wjp 

1 — 1 

vrc 

VO 

cq 

W|H 

N[H 

CD 

O  13 

ro 

ro 

H 

vn 

•pr 

fr- 

f=- 

Hj  CD 

oo 

vo 

VJI 

U) 

O 

o 

p 

a 

a 

a 

CL 

CL 

CL 

pj 

3aq 

ft) 

ft) 

ft) 

ft) 

ft) 

ft) 

ft) 

O  <3 

*<? 

«<J 

«< 

S 

*<! 

*<? 

co  p* 

CO 

CO 

co 

CO 

co 

CO 

CO 

33 

a 

o 

o 

to  P 

<3  CL 

p  ft) 

& 

3  3 

p.  p. 

to  co 

co  co 

p,  p. 

o  o 

-3  P 

#  *• 

o 

2 

H 

3 

CD 

P 

p. 


<4  O' 
O  ft)  p. 

W  H  o 
U  <4  d 
CD. 


O 


O 


O 


<3 

3 

P* 

O 

d 


o 

o 

sd 

3 

o 


o 


CD  fcr) 
O  H3 

§0)  Cl 

CO  O 
<3  O 


a 


^Od 

c+ 

CO 

c+ 

, — , 

^  O  ft) 

v. 

<3  P* 

<1 

v* 

< 

<3 

3 

s* 

<3 

<3  CO  3 

<3 

CO  CL 

CO 

CO 

ro 

P* 

ro 

CD  P-CL 

ro 

u 

<J 

a 

c+ 

CL 

<4 

<3 

{3  CO  p. 

d~ 

ft) 

CO 

■ — •* 

3 

CO 

3 

3  '-'ft) 

3 

o 

CJ 

ft) 

ft) 

a 

ft) 

ft)  H 

ft) 

3 

' — ' 

CL 

<3 

CL 

CL 

CL 

<3 

P- 

O 


3 

0) 

CO 

p’ 


p) 

cr 

3 

o 

i 


O 

CO 

CO 

CO 

CO 

3 

CO 

CO 

CO 

CO 

O) 

H* 

<3 

cd 

<3 

£3 

<1  <3 

co  ro 

<3 

<3 

.  c+ 

<3 

<3 

M 

<4  2 

<! 

3 

<3 

3 

P 

P 

H*3 

c+  <3 

<3  3  >  P 

<4  3 

<j  3 

H 

p,  ro 

P- 

(D 

P* 

ro 

HO 

3  ro 

3 

P 

P* 

ro  d  3 

p*  ro 

3' 

ro 

d  3 

o 

P* 

333 

33 

3 

3 

c3  pr 

H*3 

ro 

33  3 

P* 

3  3 

3 

3 

3  P' 

3 

b 

P’c3 

P- 

c+ 

P* 

c3  d  Vd 

S! 

CL  <33 

pr  p* 

<3  ro«< 

P"  c)‘ 

P 

c+ 

ro'-d 

aq 

CL  o 

pL.  o 

CL  O 

co 

H 

o 

P  O 

c+  ro 

do  d  H 

CL  O 

CL  O 

d  H 

p 

p 

ft)  a 

ft) 

a 

ft) 

o 

o 

p 

P5  O 

o 

3 

p 

o  co 

o 

p  o 

p 

o 

CO  o 

p 

o 

p  o 

P 

o 

P 

o 

o 

ro 

CO  Q 

o 

O 

p 

o 

o 

P  O 

p 

o 

o 

p* 

<3 

CO  o 

CO 

o 

ca 

o 

o 

O 

o 

pj 

CO 

a 

o 

CO  o 

CO 

o 

o 

CO 

o 

o 

o 

a 

o 

o 

U 

o 

o 

o 

o 

o 

3 

B* 

d 

d 

d 

a 

d 

o 

d 

o 

d 

d 

a 

CO 

co 

CO 

d 

CO 

d 

H- 

CO 

d 

CO 

co 

d 

<3 

co 

w 

O 

0) 

CO 

H* 

*3 

M 

oo 

3 

3 

03 

3 

3 

3 

ro 

ro 

Ct" 

ro 

ro 

o 

pr 

p 

p 

P 

p 

p 

3 

ft) 

8= 

3 

ro 

OO 

CL 

3 

3 

3 

3 

tr 

3  3 

cT 

3  Cd 

33 

(D 

ro 

3 

ro 

3 

ro 

o 

o 

p  p» 

a 

O 

ro 

P 

p 

ro 

p 

p 

a 

p- 

3 

MO 

3 

d 

p 

8° 

8= 

P 

8° 

8° 

p» 

P" 

P-* 

3 

o 

P 

3 

P* 

p. 

o 

H 

pj 

4 

H  '-VH- 

ao 

ro 

O 

o 

p* 

O 

p. 

q  3 
^  ro 

ro 

3  P 

CO 

CL 

p. 

CO 

co 

H" 

co 

co 

p) 

3 

p 

<3 

o^_ 

H 

<3 

<3 

H 

c+ 

c3 

p) 

P 

8° 

P 

ro 

— ’8° 

3 

P* 

H 

3 

3 

H 

3 

3 

p- 

3 

>* 

CO 

ro 

P- 

ro 

ro 

H* 

ro 

ro 

p 

3 

3 

o 

ro 

3 

P 

3 

3 

P 

3 

3 

Cr 

ro 

P 

o 

o 

cr 

CD 

P 

CL 

H* 

2d 

p 

<4 

H 

o 

2, 

o 

p* 

o 

O 

3 

o 

cf 

3 

O 

ro 

o 

p* 

O 

o 

H 

o 

»* 

<3 

o 

p. 

p- 

O 

X — s 

p 

P 

3 

H* 

ro 

CL 

3 

O 

o 

O 

CD 

O 

o 

o 

o 

CD 

o 

O 

o 

d 

6 

d 

g 

g 

H-d 

d 

d 

d 

d 

d 

d 

ro 

3 

3 

3 

3 

P  3 

3 

3 

3 

3 

3 

3 

CO 

CD 

CD 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

d 

a 

CL 

a. 

CL 

CL  OD  CL 

p. 

CL 

CL 

CL 

CL 

CL 

M 

<3 

3 

o 

co 

H 

H 

H1 

H 

pj 

M 

H 

M 

H1 

H 

H 

H{ 

vo 

vo 

vo 

VO 

3 

vo 

VO 

vo 

3 

vo 

vo 

3 

ro 

On 

O 

O' 

ON 

On 

ON 

o 

ON 

ON 

ON 

O 

O'. 

p 

ftr- 

£“ 

43- 

u> 

U> 

3 

3 

H 

H 

H 

M 

o 

3 

* 

• 

• 

• 

• 

• 

* 

• 

m 

* 

• 

* 

* 

•« 

• 

O 

•H 

> 


M  - 
■  {=  -J 

•M 


-H 


H  b 


T-  CAS 

0>  +1  O  « 


CO  CO 
<a  <4  > 


a 4  r1 

+5  -'-( 


-.v 

o 

c  to  o 

o 

t: 

A 

iU  >  I 

o 

o 

o 

•H 

a 

O 

tr  tr 

O-H 
C J"r 

■.)  al 

O 


.  .  1 


/■» 


/  1 

"  O  -H 


C 


o 

M 


■H 


<D 

■H 

•H 

■H 

iQCO  i£) 

*r 


“Tf 

•H 

& 

o 

(S.< 

C  (H 
co  r 

to  ta 
-C-  <Q 

•H  *H 
•M  .»-( 

O  O 


C 


•S 

.VJ 


O 

•H 

rj 


b9irni-irfoO-X  s’xtrgi  ~ 


Lesion 


Number  of  Patients 


Pure  Ventricular  Septal  Defect  6 
Tetralogy  7 
Pure  Patent  Ductus  Arteriosus  1 
Aortic  Stenosis  1 
Cor  Triloculare  1 
Bicuspid  Aortic  Valve  1 
Tricuspid  Atresia  1 
Endocardial  Fibroelastosis  1 
Patent  Ductus  Arteriosus  and  Coarctation  1 
Patent  Ductus  Arteriosus  and  Transposition  1 
Ventricular  Septal  Defect  and  Coarctation  2 


23  patients 
(of  25  total)  with  2? 
congenital  heart  lesions 


Figure  2 
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a  shunt  procedure),  one  each  had  pure  patent  ductus,  pure  aortic 
stenosis,  cor  triloculare,  tricuspid  atresia  with  atrial,  septal 
defect,  endocardial  fibroelastosis,  and  pure  bicuspid  aortic  valve. 

Two  patients  had  combined  ventricular  septal  defect  and  coarctation, 
one  had  a  patent  ductus  with  transposition,  and  one  had  a  patent 
ductus  with  coarctation.  Thus,  of  the  27  congenital  heart  lesions  in 
23  patients  (Fig.  2)  the  four  most  common  were  eight  cases  of  ventricular 
septal  defect,  seven  of  tetralogy,  three  of  patent  ductus,  and 
three  of  coarctation.  These  totals  coincide  with  those  obtained  by 
Vogler  et  al^,  Gelfman  et  al*^,  and  Cutler  et  alu,  except  that 
Vogler  and  Gelfman  found  that  patent  ductus  was  present  more  often 
as  an  underlying  heart  lesion.  But  in  all  three  studies  ventricular 
septal  defect  and  tetralogy  were  the  two  most  common  underlying 
cardiac  lesions. 

B»  Precipitating  Incident: 

Of  the  25  patients,  six  were  considered  to  have  had  incidents 
precipitating  the  endocarditis.  Three  of  the  six  underwent  dental 
extraction  prior  to  onset  of  the  disease?  two  had  been  wiggling 
loose  teeth  just  prior  to  the  illness?  and  one  patient,  who  had 
endocarditis  caused  by  Staphylococcus  aureus,  had  a  skin  infection 
of  moderate  severity.  In  addition,  there  were  seven  patients  who 
had  possible  precipitating  factors.  Two  patients  had  chronic  mouth 
infections  with  poor  teeth  and  gums?  three  had  bouts  of  severe 
pharyngitis  two  to  four  weeks  prior  to  illness?  and  two  underwent 
cardiac  catheterization  prior  to  the  onset  of  the  disease. 
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C.  Clinical  Manifestations: 

1.  Fever:  An  elevated  temperature  was  present  in  2li  of 

25  patients.  The  single  patient  in  whom  this  finding  was  absent 
was  four  months  old,  the  only  child  in  the  study  less  than  four  years 
of  age. 

2,  Murmur:  A  heart  murmur  was  present  in  all  25  patients. 

However,  in  one  patient,  the  murmur  was  concluded  to  be  non-organic . 

Of  great  interest  is  the  fact  that  in  only  one  patient  did  the  murmur 

21 

change  during  hospitalization®  Kerr  J  mentioned  that  a  changing 
murmur  is  uncommon  in  treated  endocarditis  but,  rather,  is  the 

7 

hallmark  of  an  acute,  fulminant  bacterial  endocarditis.  Cohen  , 
however,  found  that  ten  of  33  patients  developed  the  murmur  and  signs 
of  aortic  insufficiency  during  hospitalization  for  endocarditis. 

In  children  with  endocarditis,  a  changing  murmur  during  hospitalization 
is  less  common  than  in  adults.  B lumen thal^  reported  six  of  58 
pediatric  patients  with  this  finding,  a  lower  percentage  than  is  seen 
in  adults,  but  higher  than  was  found  here. 

3®  Fatigue,  anorexia,  malaise:  In  varying  degrees  these 
symptoms  were  noted  in  16  of  25  patients.  Of  the  nine  who  denied 
these  symptoms,  many  felt  some  fatigue,  but  this  was  claimed  to  be 
constantly  present  and  due  to  their  underlying  congenital  heart  disease. 

ii.  Anemia:  Anemia  was  present  in  19  of  25  patients.  Three 
patients  required  transfusions.  The  hemoglobin  ranged  from  seven 
to  12  in  these  patients.  One  anemic  patient  had  a  hemoglobin  of  lit 
(normal  for  him  was  20). 
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5.  Leukocytosis:  Leukocytosis  was  found  in  12  of  25  patients, 
but  was  greater  than  20,000  in  only  two, 

6.  Hematuria:  Hematuria  was  present  in  five  of  25  patients. 

Two  of  these  patients  had  massive  hematuria  with  proteinuria.  In 
these  two  patients  the  renal  findings  were  thought  to  result  from 
drug  toxicity  (bacitracin  was  used  in  one  case),  or  a  diffuse 
glomerulonephritis,  rather  than  the  focal  embolic  glomerulonephritis 
which  is  seen  more  often  in  patients  with  bacterial  endocarditis, 

7.  Renal  Failure:  Renal  failure  was  present  in  two  of  25 
patients,  both  of  whom  were  already  noted  to  have  had  massive 
hematuria  and  proteinuria.  In  both  cases  the  blood  urea  nitrogen  rose 
above  60.  In  one  patient  this  was  reversed  when  bacitracin  was 
discontinued.  In  the  other  patient,  the  renal  status  slowly  returned 
to  normal  over  a  four-month  period, 

8.  Splenomegaly:  Splenomegaly  was  present  in  15  of  25  patients. 
Splenomegaly  in  these  patients  is  thought  to  be  due  to  combination 

of  chronic  illness  and  embolism.  Kerr  J  reported  that  the  spleen  is 
the  most  common  site  of  embolic  infarction. 

9*  Petechiae:  Petechiae  were  seen  in  four  of  25  patients. 

c 

This  is  to  be  contrasted  with  Blumenthal* s°  finding  of  petechiae  in 
21  of  58  children  with  bacterial  endocarditis;  21  of  his  patients 

OQ 

were  seen  before  the  antibiotic  era.  Vogler^  reported  that  petechiae 
were  found  in  h0%  of  XU8  cases  of  bacterial  endocarditis  in  adults. 

10,  Joint  Pains:  Joint  pains  were  seen  in  five  of  25  patients. 
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11®  Clubbing:  Clubbing  arising  from  bacterial  endocarditis 
was  not  seen* 

12.  Osier  Nodes:  Osier  nodes  were  not  seen  in  any  of  the  patients. 

13*  Splinter  Hemorrhages:  Splinter  hemorrhages  were  seen  in 
one  patient. 

liu  Jane-way  Lesions:  Janeway  lesions  were  suspected  in  one 
patient.  The  lesion  in  question  was  described  as  an  erythematous, 
non-tender  macule,  but  was  present  over  the  right  knee,  not  on  the 
palms  or  soles* 

The  last  six  mentioned  manifestations  of  bacterial  endocarditis 
are  seen  far  less  frequently  in  pediatric  cases  than  in  adult  cases* 
Moreover,  with  the  increased  efficiency  in  diagnosis  and  treatment 
of  this  disease,  these  clinical  signs  (at  least  in  pediatric  practice) 
are  becoming  almost  extinct, 

15®  Fundosccpic  Signs:  Fundoscopic  signs  were  present  in  only 
one  patient.  This  patient  showed  blurring  of  the  disc,  but  it  must 
be  mentioned  that  he  had  concommitant  increased  intracranial  pressure. 

16,  Neurologic  Signs:  Neurological  findings  were  seen  in  three 
patients.  One  had  seizures  from  increased  intracranial  pressure  due 
to  subarachnoid  rupture  of  a  mycotic  aneurysm.*  One  showed  choreiform 
movements.  One  had  a  left  hemiparesis  resulting  from  embolism. 

17.  Other  Embolic  Signs:  Signs  of  pulmonary  emboli  were  present 
in  five  of  25  patients.  In  three  cases  pulmonary  embolism  and 
infarction  was  present  clinically  and  radiologic  a]  Lly.  In  the  other 
two  patients  there  were  only  radiological  suspicions  of  pulmonary 
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embolism  and  infarction.  The  congenital  lesions  associated  with  the 
pulmonary  emboli  were:  Ventricular  Septal  Defect  (3),  Patent 
Ductus  (1),  Tetralogy  (1),  In  each  of  these  cases  portions  of 
vegetations  could  easily  have  broken  off  and  been  transported  along 
the  right  heart  outflow  tract. 

18.  Heart  Failure:  Seven  of  25  patients  were  considered  to 

have  been  in  congestive  heart  failure  due  to  their  endocarditis. 

Two  of  these  patients  died  during  the  course  of  their  endocarditis 

(they  were  the  only  two  patients  who  died  during  the  hospitalization 

for  endocarditis).  The  remaining  five  patients  improved  after  their 

endocarditis  was  cured,  although  one  had  to  be  maintained  on  digitalis 

at  home  for  a  year.  Thus,  although  heart  failure  due  to  bacterial 

endocarditis  is  not  seen  as  frequently  in  children  as  in  adults,  its 

prognosis,  as  in  adults  Is  grave.  In  adults,  Friedberg^1  reported 

that  up  to  one-third  of  patients  with  endocarditis  have  their  courses 

complicated  by  congestive  failure.  Cohen*^  found  that  ten  of  33 

adult  patients  with  bacterial  endocarditis  developed  congestive  heart 

£ 

failure.  Seven  of  these  ten  patients  died.  B lumen thalD  found  that 
congestive  failure  was  present  in  only  five  of  58  pediatric  cases, 
all  of  whom  died. 

D«  Results  of  Therapy: 

Twenty  of  the  25  children  were  cured  completely.  Two  died 
during  the  infection,  one  from  a  cerebral  hemorrhage,  the  other 
from  uncontrollable  heart  failure.  Both  were  in  heart  failure  due  to 
the  endocarditis.  Three  children  died  eight  to  16  months  after  the 
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Pediatric  Bacterial  Endocarditis 


Figo  3 

Vogler  (1962)  Blumenthal  (I960)  Cutler  (1958) 
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Adult  Bacterial  Endocarditis 
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endocarditis  was  cured.  They  were  considered  to  have  died  from  their 
congenital  heart  disease,  although  perhaps  endocarditis  had  hastened 
their  demise.  One  of  the  two  patients  who  died  from  endocarditis 
itself  was  found  to  have  Streptococcus  viridans  on  culture;  the  other 
had  negative  blood  cultures. 

E.  Bacteriology: 

Twenty  of  the  25  patients  had  bacteriological  diagnoses: 
Streptococcus  viridans:  12  (60$) 

Staphylococcus  aureus:  5  (25$) 

Staphylococcus  albus:  2  (10$) 

B  hemolytic  Streptococcus:  1  (5$) 

The  pediatric  and  adult  literature  was  reviewed  for  recent 
statistics  concerning  the  etiological  agents  of  bacterial  endocarditis, 
(Figs.  3,  U). 

In  all  studies  (including  this  one),  80-86$  of  patients  had 
positive  blood  cultures.  In  the  pediatric  studies,  Blumenthal®  and 
Cutler®,  but  not  Vogler^10,  reported  approximately  the  same  incidence 
of  Streptococcus  viridans  and  Staphylococcus  aureus  in  bacterial 
endocarditis  as  is  presented  here.  These  statistics  are  also 
comparable  with  those  obtained  by  Pankey  and  Friedberg  (but  not 
Vogler)  investigating  the  disease  in  adults.  Wilson  had  pointed  out 
that  the  bacterial  etiology  of  endocarditis  is  unchanged  ever  the  past 
20  years.  There  is  a  change,  however,  in  the  bacterial  etiology  of 
fatal  endocarditis.  Before  the  introduction  of  antibiotics. 
Streptococcus  viridans  caused  75$  of  the  disease  and  70$  of  the 
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fatalities.  At  present  it  still  causes  75$  of  the  disease,  but 
only  h0%  of  the  fatalities,  the  bulk  of  which  are  caused  by  the  less 
common  Staphylococcus  aureus,  enterococcus  and  gram  negative  infections. 

There  was  no  correlation  between  the  organism  and  the  type  of 
congenital  heart  disease.  Sensitivity  studies  were  conducted  on  all 
the  organisms. 

Streptococcus  viridans:  Strains  of  this  organism,  resistant  to 
penicillin  did  not  appear  over  the  course  of  the  years.  Bacteriocidal 
levels  of  penicillin  in  the  serum  ranged  from  0.01  units  per/cc  to 
0.30  units  per/cc.  There  were  three  cases  of  Streptococcus  viridans 
infection  which  were  sensitive  at  this  higher  level  (0.30  units 
per/cc),  all  in  196l±.  Streptococcus  viridans  did  not  change  its 
sensitivity  to  penicillin  during  the  course  of  each  infection,  but 
it  appears  that,  in  general,  the  organism  is  not  now  quite  as 
sensitive  to  penicillin  as  it  was  a  decade  and  more  ago. 

Beta  hemolytic  Streptococcus:  This  organism  was  sensitive  to 
penicillin  in  the  one  case  encountered.  Less  than  0.30  units  per/cc 
exerted  a  bacteriocidal  effect. 

Staphylococcus  albus :  The  organism  from  the  case  in  1951  showed 
resistance  to  penicillin  but  sensitivity  to  Streptomycin,  chloram¬ 
phenicol  and  aureomycin.  That  isolated  from  the  case  in  1963  was 
sensitive  to  penicillin  and  did  not  develop  resistance  during  the 
course  of  infection,  A  serum  level  of  0.15  units  per/cc  exerted  a 
bacteriocidal  effect. 

Staphylococcus  aureus:  Sensitivity  studies  were  available  in 
four  of  the  five  cases  (1952,  1959,  I960,  1961).  The  Staphylococci 
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are  hereafter  referred  to  by  the  year  in  which  the  infection  occurred. 
Three  of  the  four  Staphylococci  studied  were  resistant  to  penicillin 

13 

at  the  onset  (195 >9,  I960,  1961),  This  is  in  contrast  with  Fischer’s 
finding  that  seven  of  12  Staphylococci  tested  were  sensitive  to 
penicillin.  However,  he  found  this  to  be  true  in  19U9-1953*  The 
1952  Staphylococcus  was  initially  sensitive  to  penicillin  (0,25 
units  per/cc  was  bacteriocidal),  but  rapidly  developed  resistance 
(1,0  unit  per/cc,  and  later  50  units  per/cc  was  needed  for  a 
bacteriocidal  effect).  The  1952  Staphylococcus  also  developed 
resistance  to  Streptomycin,  after  an  original  sensitivity  to  this 
drug.  The  1959  Staphylococcus  was  sensitive  at  first  to  chloramphenicol, 
but  later  developed  resistance.  There  were  several  drugs  used  which 
were  effective  throughout  the  course  of  the  infection.  They  are 
listed  with  the  Staphylococci  that  remained  sensitive  (Fig.  5). 

F,  Blood  Cultures: 

1,  Positive  cultures:  Twenty  out  of  25  cultures  were  positive. 
Figures  three  and  four  give  results  obtained  from  other  studies. 

Nineteen  of  the  20  patients  who  had  positive  blood  cultures  were 
cured  of  their  infection, 

2.  Number  of  cultures  taken  before  treatment  was  started: 

Low:  3 
High :  16 

Average:  6.1 
Median:  5-6 

Thus,  the  average  number  of  bloods  drawn  for  culture  before 
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therapy  was  initiated  was  six.  This  was  the  number  recommended  by 
Blumenthal^  in  his  work  with  pediatric  patients,  Friedberg-^  also 
suggested  this  as  the  minimal  number  in  the  adult  patient. 

3,  Appearance  of  the  Initial  Positive  Blood  Culture: 

First  blood  specimen:  15> 

Sec  ond  Culture :  2 

Sixteenth  culture :  1 

Can’t  determine:  2  (cultures  from  other  hospitals). 

Thus  fifteen  of  the  eighteen  patients  who  i<rere  to  have  positive 
cultures  had  positive  results  on  the  first  specimen  c  objected;  17  of 
the  18  were  positive  within  the  first  two  specimens.  This  is 
compatible  with  Blumenthal’s  findings0  in  children.  The  remaining 
patient  had  negative  cultures  until  the  16th  attempt. 

h*  Correlation  of  Negative  Cultures  with  Congenital  Heart  Disease 
Six  cultures  are  considered  in  this  category:  Five  were  negative 
throughout  and  one  was  negative  until  the  16th  attempt.  Five  of  the 
six  patients  in  this  category  were  cured  of  their  Infections.  Of  the 
three  patients  dying  after  bacteriological  cure  (vide  supra),  two 
had  negative  cultures  during  their  illness.  Perhaps  this  contributed 
to  the  length  of  their  illness,  in  that  it  didn’t  allow  specific 
effective  therapy.  It  is  noteworthy  that  &0%  of  the  patients  had 
positive  blood  cultures,  and  yet  Wo  of  the  three  patients  who  died 
after  bacteriological  cure  were  patients  who  had  had  negative  cultures. 
Of  the  two  patients  who  died  during  their  infection  (vide  supra),  one 
had  a  negative  blood  culture,  and  the  other  showed  growth  of 
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Streptococcus  viridans.  The  congenital  lesions  in  the  patients 
with  negative  blood  cultures  were  as  follows:  tetralogy  2,  tricuspid 
atresia  1,  cor  triloculare  1,  patent  ductus  1,  ventricular  septal 
defect  1.  Thus,  as  would  be  expected,  the  lesions  in  which  the  blood 
cultures  were  negative  were  primarily  right  sided. 

5.  Number  of  Cultures  Taken  During  Hospitalization:  This 
varied  with  the  length  of  stay  in  the  hospital.  The  number  ranged 
from  2  to  61,  with  an  average  of  15  and  a  median  of  11. 

6.  Number  of  Cultures  Taken  after  Discharge: 

High:  6 
Low:  0 
Average:  2.7 
Median:  3 

Two  or  three  follow-up  cultures  should  be  taken,  as  was  done  in 
most  instances. 

V.  Case  Histories 

Case  1:  A.C.  was  a  13'1-year-old  male,  with  known  rheumatic 
mitral  insufficiency,  who  entered  the  hospital  on  August  26,  19k% , 
complaining  of  a  fever,  headache,  and  stiff  neck  for  the  previous 
five  days.  Meningitis,  polio,  or  a  brain  abscess  was  suspected 
but  four  consecutive  blood  cultures  were  positive  for  Streptococcus 
viridans  and  a  diagnosis  of  bacterial  endocarditis  was  made,  the 
meningeal  signs  being  due  to  cerebral  embolism.  The  organism  was 
sensitive  to  penicillin  at  0.01  units/cc  and  that  drug  was  started 
intravenously  at  a  dosage  of  2U0,000  units  per  day  and  continued  for 
three  weeks.  After  a  few  days  therapy,  he  experienced  a  tonic  convulsion 
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and  a  sudden  decrease  in  visual  acuity.  Lumbar  puncture  was  performed 
with  an  opening  pressure  of  over  500,  and  with  thousands  of  red 
blood  cells  present.  It  was  suspected  that  the  patient  had  suffered 
a  subarachnoid  rupture  of  a  mycotic  aneurysm.  At  the  time  of  this 
catastrophe  his  headache  increased  in  severity.  Over  the  next 
four  weeks  repeated  lumbar  punctures  were  performed  with  a  resultant 
gradual  lowering  of  the  spinal  fluid  pressure.  During  this  period 
the  number  of  red  cells  in  the  CSF  gradually  diminished  as  did  the 
patient’s  symptoms  of  headache  and  visual  difficulties.  There  were 
no  more  convulsions.  The  patient  was  discharged  on  October  5,  1 9k5$ 
and  follow-up  at  Pediatric  Clinic  showed  no  sequelae.  All  blood 
cultures  after  therapy  was  started  were  negative. 

This  case  is  particularly  noteworthy  as  Kerr  pointed  out  that 
there  have  been  only  four  reported  cases  (until  195# )  in  which  the 
patient  was  cured  after  the  subarachnoid  rupture  of  a  mycotic  aneurysm 
due  to  bacterial  endocarditis.  It  is  more  unusual  that  there  were 
no  neurological  sequelae  in  this  patient.  This  might  be  accounted 
for  by  his  youth  and  thus  an  otherwise  unembarrassed  cerebral 
circulation.  There  is  no  doubt,  also,  that  the  multiple  lumbar 
punctures  were  therapeutic  as  well  as  diagnostic,  in  that  they 
affected  a  lowering  of  his  spinal  fluid  pressure. 

Case  2:  F.M.  was  a  ^-year-old  male  with  known  Tetralogy  of 
Fallot,  who  entered  the  hospital  on  March  11,  1 9h9 }  with  a  fever  of 
lOl-lOU0  of  five  days’  duration.  The  patient  had  a  past  history  of 
chronic  mouth  infection  with  poor  teeth  and  gums.  For  the  six  weeks 
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before  admission  he  had  noted  an  increase  in  the  dyspnea  and  cyanosis 
due  to  his  underlying  heart  disease  (Blumenthal  has  pointed  out  that 
this  is  a  common  finding  in  children  with  bacterial  endocarditis 
superimposed  on  tetralogy).  Penicillin  had  been  given  at  home  for 
four  days  in  view  of  his  fever.  Seven  blood  cultures  failed  to 
grew  an  organism.  Nine  thousand  units  of  Penicillin  IM  were  given 
every  day  for  18  days  but  his  course  was  steadily  downhill  with  no 
remission  of  fever  and  with  increasing  signs  of  heart  failure.  The 
patient  died  on  April  23,  19U9.  At  autopsy,  Tetralogy  of  Fallot  was 
confirmed  and  there  was  evidence  of  vegetations  in  the  pulmonic 
valvular  area.  There  was  not  much  pulmonary  edema  and  there  was  no 
evidence  of  subarachnoid,  subdural,  or  intracerebral  hemorrhage. 

The  negative  blood  cultures  obtained  in  this  patient  are  perhaps 
a  reflection  of  the  penicillin  therapy  before  the  cultures  were 
drawn.  Even  if  the  organism  were  resistant  to  penicillin,  the  drug 
could  clear  the  blood-stream  of  bacteria,  though  allowing  the  disease 
to  progress  unchecked.  Also,  the  vegetations  were  right  sided  and 
patients  with  vegetations  in  the  right  heart  are  more  apt  to  run 
courses  with  negative  blood  cultures  than  are  those  patients  with 
left  sided  endocarditis. 

Case  3:  A.B.  was  a  six-year-old  male  without  any  known 
previous  congenital  or  rheumatic  heart  disease.  He  entered  the  hospital 
on  February  Ik,  19U9,  with  a  history  of  low  grade  fever  since 
December  1914-8.  During  the  week  before  admission  he  suffered  from 
fatigue  and  malaise  accompanied  by  fever.  There  was  also  arthralgia 
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of  his  right  knee.  This  patient’s  murmur  was  not  striking  and 
opinion  differed  as  to  whether  it  was  functional  or  represented  an 
atrial  septal  defect.  Over  the  course  of  his  hospitalization  and 
subsequent  follow-up,  a  functional  murmur  was  deemed  more  likely. 
Three  consecutive  blood  cultures  were  positive  for  Streptococcus 
viridans,  sensitive  to  penicillin  at  O.Olt  units/ml,  and  penicillin 
therapy  was  started  with  900,000  units  per  day  IM  and  continued 
for  3h  days.  Within  a  few  days  of  therapy  the  patient’s  temperature 
returned  to  normal  and  he  felt  much  better.  All  subsequent  blood 
cultures  were  negative.  During  the  course  of  hospitalization 
choreiform  movements  were  noted  on  two  occasions.  These  were  present 
during  the  first  week  in  the  hospital  and  cleared  upon  treatment  of 
his  endocarditis.  The  patient  was  discharged  on  March  31,  19U9,  and 
his  clinical  course  followed  in  Pediatric  Clinic  was  benign. 

Of  note  here  are  a  Streptococcus  viridans  endocarditis  super¬ 
imposed  on  a  previously  "normal"  heart  valve  and  the  choreiform 
movements.  Pankey^  has  shown  that  37  of  167  patients  with  subacute 
bacterial  endocarditis  had  no  known  underlying  heart  disease.  Some 
of  their  37  patients  had  Streptococcus  viridans  infections.  Thus, 
while  it  is  distinctly  unusual  for  the  subacute  variety  of  bacterial 
endocarditis  to  attack  "normal"  valves,  it  is  not  impossible.  It 
is  also  possible  that  the  heart  valves  in  this  case  were  not 
absolutely  normal,  but  may  have  been  afflicted  with  some  minimal, 

clinically  undetectable  scarring  of  rheumatic  etiology.  The  other 
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finding  of  interest,  chorea,  has  also  been  seen  by  Medley  ,  who 
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reported  a  patient  with  chorea  which  developed  during  the  course  of 
a  subacute  bacterial  endocarditis*  The  chorea  cleared  during  therapy, 
but  the  patient  died.  No  local  central  nervous  system  lesions 
were  detected,  which  is  usual  in  chorea  due  to  rheumatic  fever  and 
there  was  no  myocardial  evidence  of  rheumatic  fever.  Thus,  this 
patient  had  chorea  either  due  to  his  bacterial  endocarditis,  or 
due  to  an  undetected,  underlying  rheumatic  fever. 

Case  U:  D.W.  was  a  ^-year-old  male  with  a  cyanotic  congenital 
heart  disease  of  undetermined  anatomical  etiology,  who  entered  the 
hospital  on  December  30,  19U8  with  a  five-month  history  of  increasing 
aches  and  pains  and  decreasing  vitality.  A  low  grade,  but  persistent 
fever  had  begun  in  November  and  load  slowly  increased  until  it  was 
10li°  at  the  time  of  admission.  Four  of  six  blood  cultures  taken 
were  positive  for  Streptococcus  viridans  and  penicillin  therapy 
was  proposed.  However,  the  patient  went  into  sudden,  severe,  and 
intractable  heart  failure,  became  extremely  dyspneic  and  died 
suddenly  on  January  2,  19h9»  At  autopsy,  ascitis  and  bilateral 
pleural  effusions  were  evident.  There  were  hepatomegaly  and 
splenomegaly  with  visible  infarcts  in  the  spleen  and  kidney.  Left 
ventricular  enlargement  was  present  with  a  bicuspid,  stenotic 
aortic  valve,  upon  which  were  numerous  fresh  vegetations.  One  of  the 
cusps  had  ruptured  and  vegetations  were  also  found  on  a  "normal" 
mitral  valve.  Finally,  there  was  a  mycotic  aneurysm  of  the  aorta 
just  above  the  aortic  valve. 

In  this  case,  it  is  clear  that  the  bacterial  endocarditis  caused 
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a  sudden  worsening  of  a  previously  stable  cardiac  condition,  probably 

by  causing  the  rupture  of  one  of  the  aortic  cusps  with  resultant 

7 

massive  heart  failure  and  death.  In  adults,  Cohen  has  shown  that 
rupture  of  an  aortic  cusp  with  sudden  heart  failure  is  the  most 
common  cause  of  death  due  to  bacterial  endocarditis* 

Case  5i  M.B.  was  a  10|-year«-old  male  with  acyanotic  congenital 
heart  disease  of  undetermined  type  who  entered  the  hospital  on 
September  28,  1951,  far  diagnosis  and  possible  repair  of  Ms  congenital 
lesion.  However,  on  admission,  Ms  temperature  was  102.  Eight  blood 
cultures  were  obtained  over  the  next  three  days  and  were  positive  for 
Streptococcus  viridans,  sensitive  to  penicillin  at  0,03  units/cc. 

There  were  no  other  signs  or  symptoms  of  bacterial  endocarditis  and 
penicillin  therapy  x*as  started  (1,000,000  units  bid  IM) •  There  was 
rapid  defervescence  and  subsequent  blood  cultures  were  negative. 

On  October  28,  cardiac  catheterization  revealed  a  patent  ductus  and 
a  coarctation.  On  November  8,  the  ductus  was  divided  and  the 
coarctation  was  resected.  Vegetations  were  found  at  the  region  of 
the  coarctation.  The  post  operative  course  was  uneventful  with  no 
signs  of  fever  or  positive  blood  cultures.  Penicillin  was  continued 
until  discharge  on  December  U,  1951.  The  clinical  course  was 
benign  in  all  respects. 

Case  6?  B.C.  was  a  four -month” old  female  with  suspected 
ventricular  septal  defect  who  entered  the  hospital  on  July  20,  1951, 
with  a  history  of  fatigue,  low  grade  fever,  and  one  pound  weight  loss 
over  the  previous  two  weeks.  Bacterial  endocarditis  was  not  suspected 
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at  this  time  and  because  of  the  fact  that  the  baby  was  in  and  out  of 
congestive  failure ,  she  was  digitalized.  In  order  definitively  to 
diagnose  her  congenital  heart  lesion,  catheterization  was  undertaken 
on  July  30,  and  a  large  ventricular  septal  defect  was  confirmed. 

Two  or  three  days  after  catheterization  fever  spikes  were  noted  and 
four  blood  cultures  were  positive  for  Staphylococcus  albus.  The 
organism  was  sensitive  to  Streptomycin,  Chloromycetin  and  aureomycin, 
but  resistant  to  penicillin.  Penicillin,  which  had  been  s  tarted 
before  the  sensitivity  results  had  been  obtained,  was  discontinued, 
and  aureomycin  was  administered  orally  (5>0  mg  qUh)  for  six  weeks. 

All  subsequent  cultures  were  negative  and  the  temperature  returned  to 
normal  after  aureomycin  therapy  was  started.  As  her  endocarditis 
was  being  cured,  her  symptoms  of  congestive  failure  diminished  and 
it  is  probable  that  the  endocarditis  played  a  role  in  exacerbating 
her  baseline  congestive  failure. 

Despite  the  fact  that  bacterial  endocarditis  due  to  Staphylococcus 
albus  is  rare,  it  has  been  seen,  and  was  most  recently  reported  by 

p 

Baker  in  London.  He  described  a  patient  with  primary  Staphylococcus 
albus  endocarditis,  sensitive  to  penicillin.  The  disease  resembles 
that  due  to  Streptococcus  viridans,  not  Staphylococcus  aureus,  in  that 
the  course  is  usually  somewhat  slower  and  subacute,  and  the  valves 
attacked  are  almost  always  those  with  previous  congenital  or  rheumatic 
damage.  The  finding  of  four  positive  blood  cultures  in  this  case 
makes  the  hypothesis  of  laboratory  contamination  highly  unlikely, 
as  does  the  prompt  and  complete  response  to  therapy. 
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Case  7:  L.W.  was  a  13^-year-old  female  with  known  patent 
ductus  arteriosis,  who  entered  the  hospital  on  April  9,  195>2,  with 
a  6-week  history  of  fever.  Blood  culture  at  another  hospital  had 
grown  Staphylococcus  aureus  and  she  had  been  treated  there  with 
penicillin,  aureomycin  and  terramycin  with  no  improvement.  She  was 
transferred  to  New  Haven  for  further  treatment.  Blood  cultures 
here  also  showed  growth  of  Staphylococcus  aureus  which  was  sensitive 
to  bacitracin,  Chloromycetin,  terramycin,  streptomycin  and  moderately 
sensitive  to  penicillin.  Sensitivity  studies  performed  later  in 
her  course  showed  that  the  organism  steadily  developed  resistance 
to  penicillin  and  streptomycin  while  it  remained  sensitive  to 
bacitracin  and  terramycin.  The  patient  was  treated  with  penicillin 
(IV),  strepton\ycin  (IM)  and  terramycin  (PO)  but  she  remained  febrile 
and  blood  cultures  continued  to  show  growth  of  Staphylococcus  aureus* 

On  April  19,  her  patent  ductus  was  ligated.  Post  operatively  she 
was  placed  on  a  regimen  of  penicillin  and  streptomycin  with  intermittent 
courses  of  bacitracin  (IM),  The  bacitracin  could  not  be  used 
continuously  because  of  renal  toxicity,  evidenced,  by  an  elevated 
blood  urea  nitrogen  and  significant  proteinuria.  She  also  exhibited 
sporadic  bouts  of  hematuria,  presumably  due  to  renal  emboli  and 
infarcts.  By  May  16  her  course  had  not  improved  significantly.  She 
was  still  febrile  and  her  blood  cultures,  which  had  been  negative 
after  the  operation  were  again  positive.  It  was  at  this  time  that 
the  sensitivity  studies  showed  the  ineffectiveness  of  penicillin 
and  streptomycin.  Intensive  bacitracin  and  intravenous  terramycin 
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therapy  was  started.  On  this  regimen  the  temperature  returned  to 
normal  and  the  blood  cultures  failed  to  grow  the  organism.  But 
increasing  renal  toxicity  dictated  a  discontinuation  of  the  bacitracin 
on  June  10.  Following  this,  there  were  further  temperature  spike sj 
blood  cultures  were  again  positive  for  Staphylococcus  aureus j  and  an 
increase  in  intensity  of  the  murmur,  which  had  remained  after  the 
ductus  ligation,  was  noted.  On  June  28,  it  was  decided  to  divide  the 
ligated  ductus,  thus  removing  the  source  of  the  sepsis.  Post- 
operatively,  the  patient  did  well  with  normal  temperature  and  negative 
blood  cultures  for  the  remainder  of  her  course.  She  was  maintained 
on  terramycin  and  decreasing  intermittent  doses  of  bacitracin  for 
a  month  after  operation.  Her  recovery  was  uneventful  and  she  was 
discharged  on  August  12,  1952.  The  remainder  of  the  clinical  course 
was  benign.  It  should  be  mentioned  that  a  severe  anemia  complicated 
her  course,  and  that  she  was  one  of  the  three  patients  who 
required  transfusion. 

This  case  shows  some  of  the  difficulty  in  treating  a  patient 
systemically  infected  with  the  penicillin  resistant  Staphylococcus 
aureus.  The  only  really  effective  drug,  bacitracin,  was  too  toxic 
for  continuous  use.  Of  great  interest  in  this  case  is  the  response 
to  surgery.  Simple  ligation  of  the  patent  ductus  did  not  remove  the 
focus  of  sepsis  and  the  disease  continued  until  definitive  division 
of  the  ductus  was  performed,  thus  removing  the  focus  of  the  infection. 


. 

' 

<»io  mad  bcid  rioxriw  (hjbwit  arid'  io 

jw  <  rtul»  nQ  . 

, 

j'xvi  Lisw  bib  ja9xdB<j  arid  Xa vxd B*t9CfD 

■ 

■_  r  '.-ti  J-dii.rxsdni  gntssaioab  bos  nioTjpsvisd  no 
*H  .no I  brrsqo  isdls  -ridnoai  & 
.  S<JgI  ? SI  daugnA  no  ba§*rsrioa|b 

• 

-  dnaiJFo  aoxrid  grid  tc  ano  asw  oris  dnrfd  bnn  .ss'inoo  lari 

.  no  isirlf  ooid  b :  ■  i npex 

ni  \dItroxTlib  odd  lo  araoa  swarfs  9sco  aid? 

. 

,  - 

■  ■ 

9  £  gait  £  ,  x*  iw  a  od 

id  fans  eiaq93  to  zuoot 

•aoltw'iat  tbaflnol*i9q  sew  and  mb  9dd  lo 


-  31  - 


Case  8:  R.C.  was  a  II4.2 -year- old  girl  with  cyanotic  congenital 
heart  disease  of  undetermined  anatomical  etiology  who  entered  the 
hospital  on  June  27,  1955,  with  a  history  of  low  grade  fever  for 
two  months.  She  had  undergone  extraction  of  a  tooth  without  antibiotic 
coverage  in  April  of  that  year.  Repeated  blood  cultures  failed  to 
reveal  a  cause  for  the  fever  which  in  the  hospital  reached  103 • 

She  was  treated  with  penicillin  (6  x  106  units  qd)  IM  and.  Streptomycin 
IM  (1  gm  qd).  This  regimen  was  continued  for  four  weeks  with  a 
gradual  diminution  of  fever.  The  patient  was  discharged  on  July  30, 
never  having  had  a  bacteriological  diagnosis.  She  had  been  on 
digitalis  before  her  illness  and  during  her  hospitalization  was 
continued  on  that  drug  maintaining  cardiac  compensation.  After 
discharge  the  symptoms  of  congestive  failure  increased  and  more 
digitalis  was  needed.  She  gradually  slipped  into  severe  failure, 
her  hematocrit  reached  75,  she  became  increasingly  dyspneic,  and  her 
NPN  rose  to  60.  Cardiac  decompensation  continued  until  the  patient 
died  on  October  25,  1956. 

At  autopsy,  the  findings  included  a  single  ventricle  with 
transposition  of  the  great  vessels.  The  ventricle  was  markedly 
thickened.  Two  large  friable  vegetations  were  present  on  the 
tricuspid  valve.  There  were  multiple  pulmonary  infarcts. 

In  a  case  such  as  this,  it  is  difficult  to  determine  the  degree 
to  which  bacterial  endocarditis  contributed  to  the  cardiac  decompensa¬ 
tion.  It  was  noted,  however,  that  this  patient  did  not  have  increasing 
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signs  of  heart  failure  during  her  active  course  of  endocarditis, 
but  rather,  decompensated  after  she  was  presumably  cured.  Thus  it 
may  be  surmised  that  the  endocarditis,  per  se,  did  not  substantially 
contribute  to  her  demise. 

Case  9i  C.F.  was  a  Tf-year-old  male  with  known  ventricular 
septal  defect,  who  entered  the  hospital  on  July  2,  1951,  because  of 
18  days  of  fever  (103-105),  headache,  and  vomiting.  His  congenital 
heart  disease  had  always  been  asymptomatic.  Five  blood  cultures 
grew  Staphylococcus  aureus  and  he  was  started  on  a  regimen  of 
penicillin  IM  (16  x  10^  units  qd)  and  terramycin  po  (2  grams  qd). 

This  was  continued  for  seven  weeks  whereupon  terramycin  was  maintained 
alone  for  four  additional  weeks.  His  fever  gradually  returned  to 
normal  over  a  two-week  period.  He  developed  peripheral  edema  and 
was  digitalized,  the  digitalis  being  discontinued  after  discharge. 

There  were  no  other  signs  of  congestive  heart  failure.  During  his 
hospitalization  he  had  several  episodes  of  hematuria  and  proteinuria. 
At  these  times  there  were  casts  and  white  blood  cells  in  the  urine 
and  his  NPN  rose  to  6l.  Urine  cultures  and  intravenous  pyelography 
were  negative  and  a  diffuse  glomerulonephritis  (rather  than  the 
focal  embolic  nephritis  more  commonly  seen  with  bacterial  endocarditis) 
was  invoked  to  explain  his  urinary  findings.  During  the  latter  part 
of  the  hospitalization  his  renal  status  improved  and.  the  patient  was 
discharged  on  November  11,  1951*  Follow-up  studies  on  his  urine 
and  blood  revealed  no  abnormal  sequelae. 
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The  most  interesting  facet  of  this  patient’s  history  was  his 

23 

urinary  tract  findings.  Kerr  has  claimed  that  the  kidney  is  the 
second  most  common  site  of  embolic  lesions  in  bacterial  endocarditis* 
Usually  this  is  manifested  by  painless  bouts  of  hematuria  and 
albuminuria  with  no  evidence  of  renal  insufficiency.  This  lesion  is 
the  common  focal  embolic  glomerulonephritis  of  bacterial  endocarditis. 
However ,  when  renal  insuf ficiency  is  present  (as  it  was  in  this  case, 
sham  by  the  high  NPN)  it  is  usually  due  to  a  diffuse  glomerulo¬ 
nephritis  which  is  not  a  rare  manifestation  of  bacterial  endocarditis , 
especially  if  the  course  if  a  prolonged  one.  This  renal  insufficiency 
can  result  in  uremia  after  the  disease  has  run  its  course.  Uremia 
due  to  this  diffuse  glomerulonephritis  is  usually  marked  by  an 
absence  of  fever,  positive  blood  cultures  and  hypertension. 

Case  10:  D.M,  was  a  Ill-year- old  girl  with  cyanotic  congenital 
heart  disease  (transposition  of  the  great  vessels  with  patent  ductus), 
who  entered  the  hospital  on  September  22,  1 9%9S  with  a  two-day 
history  of  convulsions  and  paresis  of  her  left  lower  extremity. 
Diagnoses  considered  at  that  time  were  cerebral  embolism  or  thrombosis 
with  infarction,  brain  abscess  or  bacterial  endocarditis  with 
embolism.  Her  hematocrit  of  on  admission  may  have  contributed 
to  thrombosis  -  which  was  the  favored  diagnosis c  On  the  third 
hospital  day  she  began  to  run  a  steady  fever  (101-102)  and  endocarditis 

was  more  strongly  suspected.  Blood  cultures  failed  to  reveal  a 

6 

causative  organism  but  penicillin  I V  (20  x  10  units  qd)  and 
chloramphenicol  IV  (1  gm  qd)  were  started  and  continued  for  five  weeks. 
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Her  left  hemiparesis  and  seizures  gradually  improved  and  the  elevated 
temperature  gradually  declined,  EEG’s  indicated  a  localized  lesion 
in  the  right  parietal  area  and  this  was  confirmed  on  October  29  by 
drainage.  Following  operation  her  improvement  was  more  rapid  and  she 
was  discharged  on  November  15,  1959  with  a  diagnosis  of  cerebral 
abscess  and/or  subacute  bacterial  endocarditis .  She  did  well  after 
discharge,  but  had  increasing  congestive  heart  failure  starting  in 
the  latter  part  of  I960,  She  died  on  May  12,  1961,  during  a  superior 
vena  cava  right  pulmonary  artery  shunt  procedure • 

There  was  no  autopsy  and  it  is  difficult  to  determine  whether  or 
not  this  truly  represented  a  case  of  bacterial  endocarditis.  The 
finding  of  the  abscess  argues  against  this  but  she  could  have 
developed  an  abscess  secondary  to  an  embolic  lesion. 

Case  11:  R.  BiP.  was  a  15-year-old  boy  with  known  congenital 
heart  disease  (Tetralogy  of  Fallot  with  a  Blalock  Shunt  performed  at 
the  age  of  nine),  who  entered  the  hospital  on  October  30,  1956,  with 
a  three-week  history  of  fever  and  chills.  He  had  been  treated  at 
another  hospital  with  penicillin  and  achromycin  but  was  transferred 
to  New  Haven  when  his  temperature  failed  to  return  to  normal.  Blood 
cultures  taken  in  New  Haven  were  repeatedly  negative.  No  report  of 
blood  cultures  was  obtained  from  the  other  hospital.  Therapy  was 
started  with  penicillin  IM  (3  x  10  units  qd)  and  Streptomycin  IM 
(1  gram  qd)  and  was  continued  for  three  weeks  during  which  time  his 
fever  ceased.  After  termination  of  therapy  his  temperature  remained 
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normal  and  he  was  discharged  on  December  5,  1956,  There  were  no 
sequelae  and  his  cardiac  status  remained  the  same  as  it  was  before 
infection. 

Case  12:  K.C.  was  a  seven-year-old  girl  with  congenital  heart 
disease  (Tetralogy  with  superior  vena  cava  to  right  pulmonary  artery 
shunt  done  seven  months  prior  to  admission) ,  who  entered  the 
hospital  on  September  27 ,  I960  with  a  history  of  fever  for  three 
days.  Streptococcus  viridans,  sensitive  to  penicillin  (0.15  units/cc), 
grew  in  the  blood  culture.  Penicillin  IV  (9  x  10^  units  qd)  was  given 
for  three  weeks  and  was  then  changed  to  10  x  10  ^  units  qd  orally 
for  the  next  four  weeks.  Her  recovery  was  complete,  all  cultures 
during  and  after  therapy  being  negative.  The  remaining  course  was 
benign. 

The  most  interesting  factor  in  this  case  is  the  occurrence  of 
bacterial  endocarditis  seven  months  after  operation  for  tetralogy. 
Taussig3?  followed  1000  patients  given  systemic  to  pulmonic  shunts 
for  tetralogy  for  the  development  of  bacterial  endocarditis.  Eleven 
were  infected  with  endocarditis  within  two  months  after  surgery. 
However,  beyond  two  months,  Taussig  claimed  that  the  risk  of  bacterial 
endocarditis  was  no  greater  to  these  patients  than  in  the  period  before 
surgery j  this,  despite  the  additional  n abnormality." 

Case  13:  K.M.  was  a  9-year-old  male  with  cyanotic  congenital 
heart  disease  who  entered  the  hospital  on  February  29,  I960, 
complaining  of  fever,  headaches,  sore  throat,  and  right  hip  pain  of 
two  days’  duration.  In  1958  the  anatomy  of  his  congenital  lesion 
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had  been  defined  as  cor  triloculare,  transposition  of  the  great 
vessels,  and  pulmonic  stenosis*  In  February,  1958,  he  underwent 
superior  vena  cava  to  right  pulmonary  artery  shunt  and  did  well  after 
that.  Four  of  six  blood  cultures  grew  Staphylococcus  aureus  resistant 
to  penicillin  but  sensitive  to  novobiocin,  chloramphenicol,  bacitracin, 
neomycin  and  kanamycin.  Therapy  was  started  with  novobiocin  (1.2  gm 
qd  po)  and  chloramphenicol  (2.5  gm  qd  po)  and  ms  continued  for  23 
days  during  which  time  the  patient  became  afebrile  and  noted  symptomatic 
improvement  in  his  hip.  There  was  transient  leukopenia  and  anemia 
which  rapidly  remitted  after  therapy  was  terminated.  All  blood 
cultures  taken  during  and  after  therapy  showed  no  growth.  The  patient 
was  discharged  on  April  8,  I960,  and  there  was  no  subsequent  evidence 
of  endocarditis. 

Of  note  here  are  the  side  effects  of  therapy.  There  was  some 
anemia  and  leukopenia  during  chloramphenicol  therapy.  He  had  several 
nosebleeds  during  his  hospitalization  but  platelet  counts  weren’t 
reported  and  there  was  transient  jaundice  during  therapy  but  no  liver 
function  tests  were  noted.  All  these  effects  were  rapidly  and. 
completely  reversed  upon  termination  of  therapy.  Also  noteworthy 
is  the  fact  that  therapy  was  oral  rather  than  parenteral.  This  will 
be  commented  upon  later. 

Case  lU:  G.G.  was  a  52“year“°ld  girl  who  entered  the  hospital 
on  July  3,  1961  with  a  history  of  headache  and  fever  over  the 
preceding  two  months.  Her  congenital  lesion  was  aortic  stenosis  with 
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a  question  of  mitral  stenosis  and  insufficiency,  probably  on  the 
basis  of  endocardial  fibroelastosis .  During  the  ten  days  prior  to 
admission  her  fever  had  been  constant  at  approximately  101°.  Blood 
cultures  grew  Streptococcus  viridans  sensitive  to  penicillin  (O.Olj. 
units/cc)  and  the  patient  was  treated  with  Penicillin  V  (10  x  10^ 
units  qd  po)  and  0.5  gm  benemid  qd  po.  Therapy  was  continued  for  six 
weeks  during  which  time  symptoms  and  signs  of  bacterial  endocarditis 
rapidly  subsided  and  did  not  recur.  The  patient  was  discharged  on 
August  19,  1961. 

Again,  in  this  case,  the  major  point  of  unusual  interest  was 
the  use  of  oral  therapy. 

Case  15:  L.R.  was  a  ii-year-old  girl  with  ventricular  septal 
defect,  who  entered  the  hospital  on  March  18,  1959,  with  a  history 
of  fever  (103-10U)  during  the  preceding  three  days.  One  week  prior 
to  the  onset  of  fever,  she  had  had  cellulitis  of  a  toe®  The  fever 
persisted  at  home  despite  administration  of  penicillin.  Blood  cultures 
on  admission  were  positive  for  Staphylococcus  aureus,  initially 
sensitive  to  penicillin,  but  later  resistant  to  this  drug.  The  best 
bactericidal  drugs  (in  vitro)  were  novobiocin,  kanamycin,  ristocetin, 
vancomycin  and  chloramphenicol.  Penicillin  (12-20  x  10^  units/day 
TV)  and  chloramphenicol  (2  gm/day  TV)  were  started  but  the  fever 
persisted  and  blood  cultures  were  intermittently  positive.  After  16 
days  on  this  antibiotic  regimen,  novobiocin  (0.7  gm/day  po)  and 
Kanamycin  (0.5  gm/day  IM)  were  started.  Penicillin  was  discontinued, 
and  the  dosage  of  chloramphenicol  was  raised  to  2.5  gm/day  po. 
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Improvement  was  marked  by  a  rapid  defervescence  and  negative  serial 
blood  cultures.  Kanamycin  was  discontinued  after  two  weeks  because 
of  gross  hematuria,  due  either  to  a  renal  embolus  and  infarct  or  to 
drug  toxicity.  Clinical  improvement  continued,  however,  and  the 
patient  was  discharged  on  May  2,  1959  to  continue  oral  novobiocin 
and  chloramphenicol  at  home  for  two  weeks.  Therapy  ended  on  May  15, 
whereupon  the  patient  promptly  spiked  a  fever  to  10lt  and  was 
readmitted  to  the  hospital.  Blood  cultures  once  again  were  positive 
for  Staphylococcus  aureus,  which  at  this  time  was  resistant  to 
chloramphenicol  as  well,  as  penicillin,  but  sensitive  to  novobiocin, 
kanamycin,  ristocetin,  vancomycin  and  bacitracin.  Bacitracin  was 
given  intramuscularly  for  two  months,  the  dosage  being  titrated 
against  the  rising  and  falling  blood  urea  nitrogen  level.  The 
average  dose  during  this  period  was  20,000  units/day.  Streptomycin 
(1  gm  qd  IM)  and  erythromycin  (1  gm  qd  po)  were  also  given  during 
this  two-month  period.  A  five-day  course  of  vancomycin  was  given 
intravenously  from  May  23-28  but  had  to  be  discontinued  because  of 
venous  sclerosis.  On  this  heroic  drug  regimen  the  temperature  slowly 
fell  to  normal  and  the  blood  cultures,  following  the  course  of 
vancomycin,  were  repeatedly  negative.  The  patient  had  episodes  of 
gross  hematuria  in  June,  thought  to  be  the  expression  of  renal 
emboli  and  infarcts  and/or  bacitracin  toxicity,  for  which  transfusions 
were  required.  She  also  had  signs  and  symptoms  of  pneumonitis  and 
x-ray  findings  compatible  with  pulmonary  infarction  on  one  occasion, 
but  the  clinical  and  radiological  findings  cleared  spontaneously. 
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Aside  from  these  events,  the  patient’s  clinical  course  during  her 
second  admission  was  uncomplicated  and  she  was  discharged  on 
September  30,  1959,  after  having  been  observed  in  the  hospital 
without  drugs  for  three  weeks.  In  July  1961  she  successfully 
underwent  surgical  correction  of  her  ventricular  septal  defect. 

The  case  illustrates  the  tenacity  of  the  Staphylococcus  aureus 
and  the  difficulties  encountered  in  trying  to  eradicate  infection 
with  this  organism.  Here  the  inherent  and  changing  sensitivities 
of  the  organism  to  antibiotics  was  complicated  by  the  anatomy  of 
the  lesion  which  afforded  the  organism  a  great  deal  of  protection 
from  circulating  antibacterial  agents.  The  clinical  course  in  this 
case,  was  subacute,  due  to  the  modifications  of  continuous  therapy. 

The  problem  of  finding  drug  combinations  (before  the  introduction 
of  methicillin)  effective  against  the  Staphylococcus  was  noted  by 
Jawetz^  who  examined  the  results  of  antibiotic  therapy  in  lii  patients 
10  of  whom  lived.  He  stressed  the  importance  of  rapid  and  definitive 
therapy,  claiming  that  in  Staphylococcal  endocarditis,  valves  can 
be  destroyed  rapidly  with  resultant  heart  failure  despite  bacteriologi 
cal  cure. 

Case  16:  F.S.  was  an  11-year-old  male  with  tricuspid  atresia 
who  entered  the  hospital  on  October  23,  1962,  with  a  history  of 
fever  for  the  preceding  10  days.  In  June  1953  he  had  undergone  a 
Potts  procedure  (descending  aorta  anastomosed  to  pulmonary  artery)  and 
had  done  well  after  the  operation.  He  had  been  admitted  on  October 
17,  1962,  because  of  fever.  Fifteen  blood  cultures  failed  to  yield 
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an  organism.  The  fever  responded  to  penicillin  and  the  patient 
had  been  discharged  on  October  21,  at  which  time  penicillin  therapy 
was  discontinued. 

The  patient ’ s  fever  promptly  recurred  and  he  was  readmitted  on 
October  23.  The  first  blood  culture  taken  during  the  second 
admission  showed  growth  of  Beta  hemolytic  Streptococcus,  Group  A, 
sensitive  to  Penicillin  at  0.3  units/cc  concentration.  Penicillin 
was  promptly  started  (5  million  units/day  po)  and  was  continued  for 
six  weeks  (the  last  two  at  home).  Temperature  rapidly  fell  to 
normal  and  all  blood  cultures  subsequent  to  initiation  of  penicillin 
therapy  showed  no  growth.  He  was  discharged  on  November  21,  1962. 
During  his  hospitalization  and  for  a  month  afterwards,  the  patient 
was  in  moderate  congestive  failure  as  evidenced  by  an  enlarged 
liver,  and  x-jas  digitalized  with  good  response. 

Here,  again,  oral  therapy  with  penicillin  was  used  exclusively. 
Also  to  be  noted  here  is  the  fact  that  his  therapy  (oral)  was 
completed  at  home. 

Case  17:  S.P.  was  a  13-year-old  female  with  Tetralogy  of 
Fallot.  She  had  undergone  a  Blalock  anastomosis  in  1952  at  the  age 
of  3,  and  did  well  until  1958  when  increasing  signs  of  fatigue  and 
cyanosis  were  noted.  On  June  5>,  1962,  she  entered  the  hospital  for 
evaluation  of  the  possibility  for  open  heart  definitive  correction 
of  her  lesion.  It  was  noted  that  she  had  a  fever  at  that  time  and 
three  blood  cultures  showed  growth  of  Streptococcus  viridans,  sensitive 
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to  penicillin  at  0.0£  units/cc  concentration.  She  x^as  treated  with 
penicillin  (10  x  10^  units/day  po)  for  five  weeks,  two  of  these 
xtfeeks  at  home.  She  was  also  given  1  gram  of  Strep tomycin/day  IM  for 
two  weeks .  Her  temperature  returned  to  normal  and  all  blood  cultures 
subsequent  to  the  initiation  of  therapy  yielded  no  growth.  The 
patient  underwent  dental  procedures  during  her  hospitalization  to 
clear  up  numerous  carries  which  were  thought  to  be  the  primary 
focus  of  bloodstream  seeding.  It  was  decided  to  postpone  evaluation 
for  open  heart  surgery  and  the  patient  was  discharged  on  August  35 
1962  to  complete  the  therapy  at  home.  She  did  well  after  her 
discharge 3  but  died  on  March  2,  1963.  There  was  no  post  mortem,  but 
it  was  felt  that  her  death  was  a  result  of  cardiorespiratory  failure 
secondary  to  cerebral  anoxia  due  to  her  tetralogy. 

It  is  probable  that  this  patient’s  endocarditis  did  not  hasten 
her  demise  as  the  congenital  heart  disease  was  already  on  a  pro¬ 
gressively  downhill  course.  Here  also  penicillin  was  administered 
orally  (with  two  weeks  of  IM  Streptomycin)  and  was  concluded  at  home. 

Case  18:  C.S.  was  an  Ill-year-old  female  with  Tetralogy  of 
Fallot.  She  underwent  cardiac  catheterization  in  March  1961.  One 
month  later,  she  began  to  have  a  lox-r  grade  fever,  decreased  appetite, 
fatigue,  and  malaise.  During  the  next  txjo  months  these  signs  and 
symptoms  gradually  increased  and  she  was  admitted  to  the  hospital  on 
June  19?  1961.  Eight  blood  cultures  showed  growth  of  Streptococcus 
viridans,  sensitive  to  penicillin  at  0.1  units/cc  concentration. 

The  patient  was  treated  with  penicillin  (5-10  million  units/day  IV) 
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far  one  week.  All  signs  and  symptoms  of  endocarditis  improved  on 
intravenous  therapy,  and  blood  cultures  promptly  became  negative. 

She  was  then  switched  to  oral  Penicillin  V  (6  million  units/day)  with 
0.5  grams  Benemid/day.  This  regimen  was  continued  for  one  more  week 
and  she  was  discharged  on  July  6,  1961  to  continue  oral  penicillin 
therapy  at  home.  However,  one  week  later  she  was  again  admitted  with 
a  fever  of  102°.  At  this  time  she  was  complaining  of  severe 
pleuritic  chest  pain  which  was  clinically  and  radiographically 
compatible  with  pulmonary  infarction.  Blood  cultures  failed  to 
yield  an  organism,  but  she  was  treated  with  penicillin  (5  x  10^  units/ 
day  IV),  chloramphenicol  (2.5  gm/day  IV),  and  erythromycin  (1  gm/day 
IV).  Improvement  was  rapid  and  marked  and  she  promptly  defervesced. 
This  regimen  was  continued  for  10  days  and  then  only  oral  Penicillin  V 
(7  x  10'  units/day)  xjas  given  for  an  additional  18  days.  All  blood 
cultures  taken  during  the  second  admission  yielded  no  growth.  The 
patient  was  discharged  on  August  9,  1961  and  her  follow-up  course  was 
unremarkable . 

In  this  case  the  patient  either  had  a  relapse  of  endocarditis 
when  she  was  taken  off  parenteral  and  placed  on  oral  therapy,  or  had 
purely  a  pulmonary  infarction  causing  her  second  admission,  or  both. 

If  she  had  only  a  pulmonary  infarction,  this  could  very  well  be  tied 
in  with  her  oral  therapy,  as  it  could  be  argued  that  this  mode  of 
therapy  was  not  effective  rapidly  and  allowed  the  lesion(s)  added 
time  to  smolder  and  embolize.  In  either  case,  (relapse  or  emboliza¬ 
tion)  oral  therapy  probably  contributed  to  this  patient’s  complications. 
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either  by  allowing  the  organism  to  revive  its  infection,  or  by  delay 
in  eradicating  the  infection® 

Case  19:  J.M.  was  a  65-year-old  male  with  Tetralogy  of  Fallot 
who  entered  the  hospital  on  April  2,  1961  with  a  two-week  history  of 
fever,  chills,  headache  and  vomiting*  At  two  months  of  age,  he  had 
undergone  a  Potts  procedure  (descending  aorta  to  left  pulmonary 
artery)  for  his  tetralogy  and  had  done  well  after  that.  Six  blood 
cultures  showed  growth  of  Staphylococcus  aureus  resistant  to 
penicillin  but  sensitive  to  erythromycin,  novobiocin  and  Staphcillin® 
He  was  treated  with  Staphcillin  (U  grams  ad  IV)  and  novobiocin 
(0.9  grams  qd  po)  for  six  weeks  with  gradual  improvement.  His 
temperature  was  normal  within  ten  days  and  all  blood  cultures  after 
institution  of  therapy  were  negative.  He  was  also  given  a  two-week 
course  of  chloramphenicol  (2  gm/day)  and  erythromycin  (1  gm  qd) 
intravenously  at  the  start  of  the  therapeutic  regimen.  Improvement 
was  gradual  but  continuous  and  he  was  discharged  on  May  2$,  1961,  all 
therapy  having  been  completed  while  he  was  in  the  hospital.  There 
were  no  sequelae. 

This  patient’s  Staphylococcus  responded  rapidly  to  Staphcillin. 
This  drug  has  been  hailed  as  the  answer  to  the  penicillin  resistant 
staphylococcus.  However,  recently  Daikos^  has  shown  that  this  drug 
is  not  uniformly  effective  against  Staphylococcus  aureus  caused, 
endocarditis.  The  persistance  of  the  organism  after  treatment  with 
Staphcillin  was  claimed  to  be  due  to  a  lack  of  bactericidal  action 
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of  the  drug ,  rather  than  to  the  development  of  resistance  by  the 
organism*  This  has  important  implications ,  as  the  sheltered  organism 
in  the  endocardial  vegetations  must  be  attacked  with  a  bactericidal 
drug  to  ensure  eradication* 

Case  20:  K.M,  was  a  6-year-old  girl  with  ventricular  septal 
defect  who  entered  the  hospital  on  September  19,  1963  with  a  four-day 
history  of  fever.  Blood  cultures  failed  to  reveal  an  organism  but 

bacterial  endocarditis  was  suspected  on  the  basis  of  fever  and  her 

6 

organic  murmur,  and  therapy  was  begun  with  penicillin  (10  x  10 
units/ day  IV)  and  Streptomycin  (3/U  gram  qd  IM).  This  was  continued 
for  11  days  as  her  temperature  became  normal.  She  was  then  placed 
on  oral  penicillin  (10  x  10^  units/day)  which  was  administered  for 
three  days  in  the  hospital  and  for  four  weeks  at  home.  During  her 
hospital  course  there  was  a  question  of  pulmonary  infarction  on  x-ray, 
but  this  was  not  substantiated  clinically.  The  patient  was  discharged 
on  October  3,  1963.  There  were  no  sequelae. 

Again  oral  therapy  was  used,  but  only  after  good  clinical 
response  to  eleven  days  of  parenteral  therapy. 

Case  21:  R.Z.  was  a  7-year-old  male  with  ventricular  septal 
defect  and  coarctation  of  the  aorta  who  entered  the  hospital  on 
April  5,  1961  with  a  history  of  fever  for  two  weeks.  Blood  cultures 
done  at  another  hospital  showed  growth  of  Streptococcus  viridans. 

He  had  been  treated  there  for  one  week  with  penicillin  but  his  fever 
persisted  and  he  was  transferred  here  for  further  evaluation.  Blood 
cultures  taken  here  failed  to  reveal  an  organism  and  the  patient  was 
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treated  with  penicillin  (5  x  10°  units/day  IV)  and  chloramphenicol 
(2.2  gm/da y  IV),  Therapy  was  continued  for  a  week  during  which 
his  temperature  returned  to  normal.  He  was  then  switched  to  2  x  10^ 
units  penicillin/day  orally  with  0.5  gram  Benemid  for  one  week  in 
the  hospital  and  four  additional  weeks  at  home.  He  was  discharged 
on  April  20,  1961  and  continued  to  do  well. 

Here  again  therapy  was  given  by  mouth  after  at  least  one  week 
of  parenteral  therapy,  and  oral  therapy  was  completed  at  home.  Also 
noteworthy  is  the  fact  that  this  patient  was  treated  with  a  drug 
(Penicillin)  that  was  bactericidal  for  his  organism  and  yet  there 
was  seemingly  no  clinical  response  at  the  other  hospital.  This  may 

OO 

have  been  due  to  inadequate  dosage  of  penicillin,  but  Tompsett'5'  has 
pointed  out  that  even  with  adequate  therapy  the  fever  of  bacterial 
endocarditis  can  sometimes  continue  for  a  week  or  more  before  finally 
remitting. 

Case  22:  R.Z.  (the  same  patient  as  the  previous  R.Z.)  was  nine 

years  old  when  he  was  admitted  to  the  hospital  on  January  13,  1963 

with  a  history  of  fever  and  headaches  for  two  days.  He  had  undergone 

cardiac  catheterization  in  November  1962  and  did  well  following  this 

procedure,  but  starting  in  January  1963  he  noted  increasing  fatigue 

and  lethargy.  Three  blood  cultures  showed  growth  of  Staphylococcus 

£ 

albus  and  he  was  treated  with  penicillin  (10  x  10  units/day) 
intravenously  for  two  weeks  and  orally  for  one  week.  His  clinical 
response  was  rapid  (in  contrast  to  his  response  to  his  first  infection) 
and  all  subsequent  cultures  during  and  after  therapy  showed  no  growth. 
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He  was  discharged  on  February  9S  1963* 

This  is  the  only  patient  in  the  series  who  had  two  documented 
attacks  of  bacterial  endocarditis.  Apparently  one  attack  does  not 
affect  one’s  chances  for  developing  a  second,  new  attack.  That 
this  was  not  merely  a  recrudescence  is  attested  to  by  the  facts  that 
the  infecting  organism  was  different  in  each  case  and  that  two 
years  elapsed  between  each  episode. 

Case  23:  A.H.  was  an  8-year-old  girl  with  ventricular  septal 
defect  who  entered  the  hospital  on  February  12,  196U  with  a  one 
month’s  history  of  fever,  malaise  and  anorexia.  The  fever  had 
remitted  during  two  five-day  courses  of  oral  penicillin  but  had 
promptly  recurred  upon  discontinuation  of  the  drug.  Blood  cultures 
showed  growth  of  Streptococcus  viridans  sensitive  to  penicillin  at 
0.3  units  per  cc,  The  patient  was  placed  on  penicillin  (20  x  10^ 
units/day  IV)  and  Streptomycin  (1  gm/day  IM)  for  one  week.  Thereafter, 
therapy  was  changed  to  Penicillin  V  (5  x  10^'  units/day  PO)  and 
Benemid  (1  gm/day).  This  new  regimen  was  pursued  for  one  week  in 
the  hospital  and  following  discharge  on  February  28,  196)4  continued 
for  three  more  weeks  at  home.  Her  course  in  the  hospital  had  been 
one  of  rapid  improvement  and  her  serum  was  bactericidal  in  lib- 
dilution  on  discharge.  It  had  been  bactericidal  at  a  1:32  dilution 
during  intravenous  therapy.  On  March  U,  1961*  a  clinic  visit  showed 
that  her  serum  was  no  longer  bactericidal  and  she  was  readmitted 
despite  the  fact  that  she  was  afebrile  and  that  blood  cultures 
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continued  to  show  no  growth.  Once  again  intravenous  penicillin  was 
resumed  (20  x  10^  qd)  and  given  fear  one  week  and  then  was  given 
orally  in  the  same  dosage  for  an  additional  week.  The  bactericidal 
level  of  her  serum  reached  a  1:128  dilution  and  fell  only  to  1:32 
upon  resumption  of  oral  therapy.  She  was  discharged  on  March  18, 

196k  for  two  more  weeks  of  oral  penicillin  at  home.  She  continued 
to  do  well. 

In  this  case,  with  the  Streptococcus  viridans  not  as  exquisitely 
sensitive  to  penicillin  as  in  past  years,,  oral  therapy  had  to  be 
in  massive  doses  in  order  to  maintain  an  adequate  serum  level  against 
the  organism,  whereas  parenteral  therapy  seemed  to  maintain  this 
level  in  a  more  reliable  fashion. 

Case  21*:  L.P.  was  a  12-year-old  male  with  a  bicuspid,  stenotic 

and  insufficient  aortic  valve,  who  entered  the  hospital  on  January 

31,  1961*  with  a  one  month’s  history  of  progressive  fatigue,  anorexia, 

headache  and  spiking  fever.  Blood  cultures  showed  growth  of 

Streptococcus  viridans  sensitive  to  penicillin  at  0,3  units/cc, 

6 

Treatment  *-*as  started  with  penicillin  (20  x  10°  units  qd  IV)  and 
Streptomycin  (1.25  gm  qd  IM)  and  was  continued  for  three  weeks,  the 
last  ten  days  being  with  penicillin  alone.  During  this  stage  the 
temperature  fell  rapidly  to  normal  and  subjective  complaints  vanished. 
After  three  weeks  of  intravenous  therapy  oral  penicillin  (20  x  10^ 
units/day)  was  started.  Five  days  later  the  patient  became  febrile^' 
and  was  placed  back  on  intravenous  therapy  for  four  days  whereupon 
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his  temperature  fell  again.  Again  oral  therapy  was  attempted,  and 
again  the  patient  spiked  a  fever,  this  time  within  two  days.  Intra¬ 
venous  therapy  was  reinstituted  at  the  same  dosage  (20  x  10^  units) 
and  the  temperature  rapidly  returned  to  normal.  Parenteral  therapy 
was  continued  for  eleven  afebrile  days.  Therapy  was  then  terminated 
and  there  was  no  evidence  of  recrudescence.  The  patient  was  discharged 
on  March  21,  196U,  Blood  cultures  remained  negative  throughout 
therapy,  even  during  the  periods  of  oral  penicillin,  but  the  patient's 
serum  was  not  bactericidal  during  his  brief  courses  of  oral  therapy. 

It  seems  that  the  Streptococcus  viridans  is  no  longer  sufficiently 
sensitive  to  penicillin  (0,3  units/cc  is  necessary)  to  trust  oral 
therapy.  This  patient  showed  febrile  exacerbations  whenever  parenteral 
therapy  was  replaced  by  oral  administration. 

Case  2£:  G.K,  was  a  7-year-old  boy  with  ventricular  septal 
defect  who  entered  the  hospital  on  April  15 ,  196U  with  a  history  of 
fever  for  one  month,  with  afternoon  and  evening  spikes,  fatigue  and 
anorexia.  The  child  had  a  habit  of  rocking  his  loose  teeth  back  and 
forth  in  his  mouth.  Blood  cultures  revealed  growth  of  Streptococcus 
viridans,  sensitive  to  penicillin  at  0,3  units/cc.  Therapy  was 
started  with  6  x  10^  units  penicillin  per  day  IV  for  two  weeks,  during 
which  time  the  patient  rapidly  became  afebrile  and  asymptomatic.  He 
ivas  then  placed  on  oral  penicillin  (5  x  10  units  qd)  for  three  weeks 
in  the  hospital  and  one  week  at  home.  Recovery  was  uneventful.  All 
blood  cultures  taken  after  therapy  was  begun  showed  no  growth®  The 
patient  was  discharged  on  May  22,  196ii, 
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VI.  Discussion 

Bacterial  endocarditis  in  children  differs  somewhat  from  the 
disease  in  adults.  As  would  be  expected  the  underlying  heart  disease, 
upon  which  endocarditis  is  superimposed,  is  predominantly  congenital 
in  children  as  contrasted  with  rheumatic  in  adults.  This  difference 
is  magnified  if  the  cases  studied  are  those  from  a  medical  center 
which  draws  congenital  heart  disease  from  a  large  geographical  area. 
The  causative  organisms  in  the  two  groups,  children  and  adults,  are 
basically  similar  in  distribution,  with  a  slightly  higher  incidence 
of  the  gram  negative  and  more  exotic  bacterial  and  mycological 
infections  in  adults.  This  may  be  due  to  a  basic  difference  in 
resistance  and  susceptibility  of  the  two  groups.  The  presence  of  a 
second  underlying  disease  in  adults,  might  increase  susceptibility 
to  infection  with  one  of  these  "other"  organisms.  The  most 
significant  differences  notable  between  childhood  and  adult  endo¬ 
carditis  are  the  clinical  presentation  of  the  disease  and  its  eventual 
outcome.  The  percentage  of  bacteriological  cures  in  the  two  groups 
is  similar,  now  approaching  80-85$.  In  the  group  of  cases  reported 
here  the  bacteriological  cure  percentage  was  92$. 

The  prognosis  of  SBE  in  adults  is  far  more  serious  than  that  in 
children.  Friedberg^  noted  that  despite  the  overall  excellence  of 
chemotherapeutic  treatment  of  endocarditis,  there  is  still  a  signifi¬ 
cant  morbidity  and  mortality  from  the  residua  of  congestive  heart 
failure  and  cerebral  embolism.  Friedberg  reported  a  bacteriological 
recovery  rate  of  83$,  but  21  of  his  77  patients  surviving  the  Initial 
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phase  of  the  disease  were  disabled  or  died  from  congestive  heart 
failure  or  cerebral  vascular  accident,  Pankey^  claimed  that  only 
k5%  of  adults  could  be  considered  to  be  completely  cured  after  two 
years  or  more  •  Cohen'  has  shown  that  10  of  33  patients  with  bacterial 
endocarditis  developed  aortic  insufficiency  during  the  course  of  their 
disease ;  seven  of  these  patients  died.  This  damage  to  the  aortic 
valve  can  occur  rapidly,  even  with  relatively  benign  organisms,  and 
is  the  most  important  cause  of  congestive  heart  failure  in  adults 
resulting  from  bacterial  endocarditis.  Friedberg^1  has  stressed  the 
importance  of  prompt  diagnosis  if  this  late,  nonbacterial,  complication 
is  to  be  avoided®  This  situation  is  especially  serious  in  those 
patients  over  fifty,  in  whom  fever  and  weight  loss  are  erroneously 
considered  to  be  due  to  neoplasm;  heart  failure  is  often  attributed 
to  rheumatic  or  coronary  heart  disease;  and  hemiplegia  is  explained 
by  cerebral  thrombosis.  Thus,  these  patients  who  would  benefit  most 
from  speedy  diagnosis  and  treatment  are  often  harmed  most  by  delay 
in  diagnosis. 

In  children  the  incidence  of  congestive  failure  following 
bacteriological  cure  is  much  lower  than  in  adults.  In  this  series 
of  25  patients,  three  children  died  from  heart  failure,  but  even  in 
these  cases  it  was  not  certain  that  the  infection  played  a  role  in 
the  genesis  of  the  failure.  In  addition,  one  child  died  of  acute 
heart  failure  brought  upon  by  the  endocarditis.  Blumenthal 
reported  a  series  of  58  children  with  bacterial  endocarditis,  only 
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five  of  whom  had  cardiac  disability  attributed  to  the  endocarditis. 
This  is  a  much  lower  incidence  than  that  reported  in  adults.  Of 
these  five  children  who  died,  only  three  had  a  bacteriological  cure. 
The  greater  malignancy  of  endocarditis  in  adults,  as  contrasted  with 
that  in  children,  can  be  explained  by  at  least  two  factors.  First, 
the  cardiac  reserve  in  the  adult  patient  stricken  with  bacterial 
endocarditis  is  usually,  but  not  always,  lower  than  that  in  children, 
because  of  years  of  chronic  rheumatic  heart  disease,  in  many  cases 
complicated  by  a  more  recent  onset  of  arteriosclerotic  and/or 
hypertensive  heart  disease.  Thus,  the  added  strain  needed  to  tip 
the  balance  towards  failure  is  usually  less  in  adults  than  in 
children.  Secondly,  the  nature  of  the  underlying  disease  in  adults 
(rheumatic)  as  opposed  to  children  (congenital)  predisposes  the 
aortic  valve  to  damage  in  the  former  group.  Apparently,  because  of 
its  critical  anatomic  position,  a  smaller  lesion  in  the  aortic  valve 
can  cause  a  much  greater  pathophysiological  effect  than  a  larger 
lesion  elsewhere.  It  has  been  conclusively  shown  that  aortic 
insufficiency  developing  from,  or  exacerbated  by,  bacterial  endo¬ 
carditis  is  the  major  cause  of  congestive  heart  failure  from  this 
disease  in  the  adult  population. 

Another  noteworthy  difference  seen  in  the  disease  in  children 
contrasted  to  adults  is  its  clinical  presentation.  Fever  and  murmur 
are  seen  almost  universally  in  all  patients,  but  the  other  "classic 
signs"  are  seen  far  more  frequently  in  adults  than  in  children. 
Vogler^  and  Pankey^  found  a  incidence  of  petechiae  in  adults. 


-  - 


.bidJ?  c  ifiXqxa  ad  nso  tnsxbIxrfo  fix  $BS& 

- 

•I'.j.vo  '  tvCi  ion  iud  tYlIs£JCir  2iiibx£0obn9 

■ 

jinoiTE  to  i'os.io  insosi  9-roit!  £  ^d  bsisoxlqsioo 

.  . 1  'snoinsqvi 

•y  suaij  si  --*•  fli£l  abnewoi  sc.ri6l£d  adi 

.  n  i>  .'..10 

issnooy  l^ibXj  :oqqo  sb  (oiiaairerin) 

.  li  .  >_■  ■>  3V.LSV  OiirXO£ 

.«  r*  •’  t  :  ob.  c  iBoiirro  sil 

: 

. 

C  •lOr.Afi!  9ftf  21  -'TJBO 

.  to  i  •  •  ;qc :  - Cubs  s.ii  ax  ss zszib 

. 

<  aSV'ax  ,.’.;I,S  H99S  STZB 

•  n 


-  52  - 


£ 

Blumenthal  reported  an  incidence  of  35$  and  in  this  series  it  was 
even  smaller  (16$).  The  current  concept  of  the  pathogenesis  of 
petechiae  invokes  a  non-embolic  reaction  (perhaps  to  bacterial 
products)  occurring  in  small  blood  vessels.  Embolic  lesions  are  also 
more  frequent  in  adults.  Splenomegaly,  an  expression  of  the  most 
common  site  of  embolism  in  endocarditis,  was  found  in  60$  of  adults 
and  children  alike,  but  the  incidence  of  all  other  embolic  and 
non-embolic  signs  and  symptoms  was  higher  in  adults  than  in 
children:  hematuria,  5>0$  compared  to  35%;  leukocytosis,  60%  compared 
to  U0$;  clubbing,  20$  compared  to  5>$;  central  nervous  system  findings, 
27$  compared  to  10$;  Osier  nodes,  12$  compared  to  5%;  fatigue  and 
malaise,  80$  compared  to  50$.  Strikingly  there  was  a  higher  incidence 
of  pulmonary  embolism  and  infarction  in  children  than  in  adults, 
probably  due  to  the  higher  percentage  of  right  heart  lesions  in 
children.  Thus,  it  is  apparent  that  the  complete  clinical  picture  may 
not  appear  as  readily  in  children  as  in  adults®  One  must  be  more 
willing  to  accept  a  diagnosis  of  bacterial  endocarditis  in  a  child 
than  in  an  adult,  when  there  are  only  an  unexplained,  prolonged 
(more  than  a  week)  fever  and  a  significant  heart  murmur.  Of  course, 
positive  blood  culture  might  verify  the  diagnosis,  but  even  with 
modern  bacteriological  techniques  there  remains  15%>  of  pediatric 
patients  who  will  persistently  have  negative  blood  cultures.  In 
children  with  prolonged  fever  and  a  significant  murmur,  it  would 
probably  be  wise  in  some  situations  to  treat  for  endocarditis,  in  the 
absence  of  positive  cultures,  knowing  that  the  other  classic  signs 
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and  symptoms  of  the  disease  are  seen  less  frequently  than  in  adults. 

In  this  series  of  25  cases  admitted  and  diagnosed  in  the  period 
19US-196U  at  this  hospital,  eight  of  the  children  were  given  oral 
antibiotic  therapy.  Four  of  these  children  had  first  been  treated 
parenterally  for  7-10  days,  but  four  were  given  oral  therapy 
exclusively.  The  results  seen  in  these  eight  patients  argue  against 
this  oral  course  of  therapeutic  action.  In  three  of  the  four 
patients  switched  to  oral  therapy  after  7-10  days  of  parenteral 
antibiotics,  the  causative  organism  was  the  penicillin  sensitive 
Streptococcus  viridans.  In  the  fourth  patient  there  was  no  proven 
causative  organism.  Oral  therapy  consisted  of  some  form  of  penicillin 
in  all  cases.  The  dosage  given  varied  between  1|-10  million  units 
per  day  (in  vitro  the  organism  was  sensitive  to  the  prescribed 
dosage  level  in  all  cases).  In  two  of  these  four  patients  who  had 
been  given  parenteral  therapy  initially,  there  were  clinical  relapses 
on  the  oral  regimen  and  parenteral  therapy  had  to  be  re instituted. 

In  one  case  (C.S.)  the  patient  had  been  discharged  on  ii  x  10^  units 
of  oral  penicillin  per  day  after  two  weeks  of  therapy  (one  week 
parenteral)  in  the  hospital.  At  the  time  of  her  discharge  she  was 
asymptomatic,  but  she  was  readmitted  one  week  later  with  a  temperature 
of  102°,  severe  pleuritic  pain,  and  dyspnea.  She  was  placed  on  the 
danger  list.  Parenteral  penicillin  was  reinstituted  and  she  improved 
but  was  again  discharged  on  oral  penicillin,  this  time  with  no 
recurrence.  It  appears  in  this  case,  that  the  oral  penicillin  did 
not  effectively  erradicate  the  bacteria  (Streptococcus  viridans) 
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enclosed  in  their  vegetations,  but  allowed  the  lesions  to  become 
reactivated  after  parenteral  therapy  had  been  withdrawn.  In  the 
other  patient  (A.H.)  who  had  to  be  retreated  parenterally,  bacteri¬ 
cidal  levels  were  shown  not  to  have  been  maintained  after  the  institu¬ 
tion  of  oral  penicillin.  In  order  again  to  attain  these  adequate 
blood  levels,  parenteral  penicillin  was  necessary. 

In  addition  to  these,  there  were  four  patients  in  whom  therapy 
was  initially  and  continuously  oral.  In  these  patients  there  were 
no  unfortunate  sequelae.  Three  of  the  infections  were  caused  by 
Streptococcus  viridans  and  one  by  Beta  hemolytic  Streptococcus,  all 
sensitive  to  penicillin. 

Finally  there  was  a  ninth  patient  (L.P.)  in  whom  the  hazards  of 
oral  therapy  were  particularly  evident.  The  patient  had  a  penicillin 
sensitive  Streptococcus  viridans  infection.  His  fever  and  symptoms 
were  controlled  by  parenteral  penicillin  within  four  days  after 
the  initiation  of  therapy.  Parenteral  penicillin  was  continued  for 
three  weeks  at  which  time  the  patient  was  placed  on  oral  penicillin. 
Within  five  days  he  was  again  febrile,  but  upon  reinstitution  of 
parenteral  penicillin  his  temperature  returned  to  normal.  Once  again 
oral  therapy  was  tried;  once  again  there  were  fever  spikes;  and  once 
again  parenteral  therapy  was  necessitated.  Two  more  weeks  of 
parenteral  penicillin  completed  his  course  of  therapy  and  his  recovery 
was  uneventful.  Of  note  is  the  fact  that  even  during  the  febrile 
episodes,  the  oral  therapy  was  providing  him  with  in  vitro 
bactericidal  levels  of  penicillin  and  his  blood  cultures  continued  to 
be  negative. 
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Thus,  of  the  nine  patients  who  received  oral  penicillin  therapy 
with  or  without  a  preceding  parenteral  course,  there  was  a  significant 
failure  of  treatment  in  33^ •  There  was  no  such  lack  of  success  with 
parenteral  therapy  alone.  The  successful  treatment  of  bacterial 
endocarditis  is  not  merely  a  matter  of  getting  penicillin  into  the 
bloodstream.  The  vegetative  lesions  are  by  their  nature  protective 
of  bacteria  and  during  suppressive  therapy  the  bacteria  multiply 
slowly.  Since  penicillin  attacks  only  actively  multiplying  organisms, 
adequate  blood  levels  must  be  maintained  for  U-6  weeks  to  eradicate 
those  organisms  which  are  reproducing  slowly  within  the  vegetations. 
Furthermore,  in  vitro  sensitivity  studies  are  probably  not  adequate 
to  determine  the  levels  of  penicillin  necessary  to  eradicate  the 
organism  since  such  studies  do  not  take  into  account  the  enmeshing 
fibrin  shields  that  are  provided  for  the  bacteria.  Perhaps,  too,  the 
curve  of  serum  levels  of  penicillin  obtained  by  parenteral  administra¬ 
tion  is  more  effective  against  these  protected  bacteria  than  the 
pattern  of  the  curve  of  orally  administered  penicillin.  The  manner 
in  which  these  organisms  are  protectively  enmeshed  and  the  serious 
harm  they  can  cause  argue  for  the  more  conservative,  aggressive 
parenteral  therapeutic  approach.  When  it  is  considered  that  oral 
therapy  can  lower  fever  and  relieve  symptoms  of  the  disease  while 
allowing  the  underlying  process  to  smolder  and  continue  to  damage 
the  endocardium  and  to  embolize,  such  aggressive  therapy  is  seen  to 
be  even  more  urgently  desirable.  It  might  take  time  in  any  individual 
case,  before  the  ineffectiveness  of  oral  therapy  would  be  noted 
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because  of  the  deceptive  resultant  symptomatic  improvement  and 
negative  blood  cultures.  During  this  time  a  truly  "subacute” 
endocarditis  may  be  causing  irreversible  damage  to  the  heart  valves 
or  endocardium.  This  study  shows  that  it  is  important  to  treat  this 
disease  pa rente rally.  If  oral  therapy  is  to  be  instituted  after  2-3 
weeks  of  parenteral  drugs,  the  patient  should  definitely  remain  in 
the  hospital  and  surveillance  should  be  intensified  in  order  to 
detect  any  smoldering  infection  that  might  remain  and  be  reactivated 
by  a  possibly,  or  even  probably,  inadequate  form  of  therapy. 

VII.  Summary 

In  this  thesis  a  study  of  bacterial  endocarditis  was  undertaken 
with  particular  attention  paid  to  the  patients  treated  in  the 
Grace-New  Haven  Hospital  Pediatrics  Department  from  19U5-196lu 
The  historical  literature  on  the  subject  was  reviewed,  as  was  the 
literature  concerning  the  pathology  and  pathogenesis  of  the  disease. 
The  hospital  records  of  the  2£  patients  with  bacterial  endocarditis 
were  intensively  studied  and  analyzed.  Data  were  presented 
concerning  the  underlying  heart  disease,  the  precipitating  incident, 
the  clinical  manifestations,  the  bacteriological  and  blood  culture 
results,  and  the  results  of  therapy.  These  were  compared,  when 
applicable,  to  case  reports  in  the  adult,  as  well  as  the  pediatric 
literature.  Each  case  was  then  summarized  and  comment  was  made 
comparing  notes  with  other  cases  in  this  series  and  the  more  extensive 
series  in  the  literature. 

Finally  a  brief  discussion  was  presented  in  which  bacterial 
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endocarditis  in  children  was  contrasted  with  the  disease  in  adults. 
The  prognosis  in  children  was  found  to  be  more  favorable  than  that 
in  adults,  especially  in  the  incidence  of  crippling  congestive  heart 
failure  once  bacteriological  cure  is  attained.  Also  the  clinical 
presentation  in  children  may  be  one  solely  of  fever  and  heart  murmur, 
without  the  constellation  of  signs  more  commonly  seen  in  the  adult 
patient.  Finally,  oral  therapy  for  this  disease  was  discussed  and 
analyzed  and  a  word  of  caution  was  given  against  alacrity  in  acceptirg 
this  easy,  but  potentially  dangerous,  form  of  therapy. 
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